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Restoration Management Corporation P.0. BOX 398704 Cincinnati, Ohio 45239-8704 (513) 738-6200 

September 29, 1995 

Fernald Environmental Management Project 
Letter No. C:EC:95-0134 

Mr. Peter Sturdevant, Compliance Specialist 
Air Quality Management Division 
Hamilton County Department 
of Environmental Services 
1632 Central Parkway 
Cincinnati, Ohio 45210  

Dear Mr. Sturdevant: 

RENEWAL OF PERMITS TO OPERATE AT THE FERNALD ENVIRONMENTAL MANAGEMENT 
PROJECT OEPA ID. NOS. 1431 110128 P239, P240, P248, P276, TO45 AND TO46 

Enclosed are six FEMP Permit to  Operate renewal applications for those permits which are 
scheduled t o  expire in December 1995. 

Please contact Kip Klee of m y  staff at 648-5289 if you have any questions about these 
applications. 

Terence D. Hagen 
Director 
Environmental Compliance 

TDH:KOK:mhv 
Enclosures 

C: S. M. Beckman, FERMCO/MS65-2 - w/o enclosures 
K. 0. Klee, FERMCO/MS65-2 - w/o enclosures 
C. Glassmeyer, FERMCO/MS75 - w/o enclosures 
P. 6. Spotts, FERMCO/MS65-2 - w/o enclosures 

__ ____ W. J. ____--f- Quaider DOE-FN/MS45 
> AR C o o r d i n a t .  

-File R-ecGd-Storage Copy 108.6 
RTS Files (PTOs P239, P240, P248, P276, T045, T046) 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D.O.E. - 'e rna ld  Env i ronmenrz l  Manacement M r .  SteDhen M .  Beckman 
Faci  1 i ~y Name ? r o  1 ecr_ Person t o  Con tac t  

7400 I;!i i 1 e v  Road P o s t  C f f  i ce Box 538704 
Faci  1 i ~y Address M a i  1 i ng Address 

Ferna i  a H a m i  i t o n  a5010 C i  n c i  n n a t i  OH 45253 -8704 
C i t y  County . Z i p  C i t y  S t a t e  Z ip  

513/ 6 i 8 - 3 0 0 0  5131 648-5264 
T e l  epnone Area NumDer Tel  epnone 

#1431110128- P239 4953 
( A p p l i c a t i o n  no . ,  i f  t h i s  i s  a renewal a p p l i c a t i o n )  Std.  I n d .  C l a s s .  Code 

1 .  ComDiete ana a t t a c n  ~ r y  o f  L L ~  f o l l o w i n g  appendices m o s t  a p p r o p r i a t e  t o  t h e  a i r  
Icontami n a n t  sou rce .  !n  a a d i t i o n ,  3 compl iance t i m e  scheau le  f o r m  i s  t o  be 
a t t j c h e a  'wnen appi  i c a 2 l e .  Cnecic 2 s  a o p r o p r i z c e  t h e  f o l l o w i n g :  

L A p p e n d i x  A ,  Process 
- Appendi x B ,  Fuel - 3 u r n i  ng Eaui pment 
-Appendix C ,  I n c i n e r a t o r  
- Appendix D ,  S u r f a c e  C o a t i n g  o r  

P r i n t i n g  O p e r a t i o n  
- Appendix E ,  S to rage  Tank 
- Appendix H ,  G a s o l i n e  D i s p e n s i n g  

- Appendix J ,  Load ing  Rack a t  B u l k  
Fac i  1 i c y  

G a s o i i n e  P l a n t  o r  
Termi n a i  

L i n e  o r  P r i n t i n g  L i n e  
- Appendix K ,  Sur face  C o a t i n g  

- Appendix L ,  S o l v e n t  Meta l  

-Appendix M ,  F u g i t i v e  Dust  
C 1  ean i  ng 

E m i  s s i  on Sources 

Speci  f y  Appendi x No. 

Manu fac tu r ing  

Fac i  1 i t y  

-Appendix N ,  Rubber T i r e  

- Appendix 0 ,  Dry C l e a n i n g  

- Appendix P I  Landf  i 1 1  s 
-Other Appendix 
- Compl i ance T i m e  Schedule 

2 .  D e s c r i p t i o n  o f  Source (same a s  used on append ix1 :P lan t  8 - E a s t  O l i v e r  F i l t e r  

3 .  Your i d e n t i f i c a t i o n  f o r  Source (same a s  used on append ix ) :  8-009  

I ,  b e i n g  t h e  i n d i v i d u a l  s p e c i f i e d  i n  Ru le  3745-35-02(B)  o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, nereby a p p l y  f o r  a P e r m i t  t o  Operate t h e  a i r  con taminan t  
s o u r c e ( s )  d e s c r i b e d  h e r e i n .  A s  r e q u i  d d i  t i o n a l  documents 
a r e  s u b m i t t e d  a s  p a r t  o f  t h i s  a p p l i c a  t t a c h m e n t s ) :  

A t tachments :  Author  i zed S i  gna tu re '  \ 
Appendix A Terence D..Hagen 
Process F1 ow D i  agram D i r e c t o r  Env i ronmenta l  C o m D l  i ance 
E m i  s s i  on C a l  c u l  a t  i ons T i t l e  
NESHAP Subpar t  H C a l c u i a t i o n s  4 /a9/+r 

D.a t e 
0 810 0 02 

'Pursuant  t o  OAC Ru le  3745-35-02(B)  ( P e r m i t  t o  O p e r a t e ) .  
Opera t i on  o f  an a i r  contarn inant  source w i t h o u t  an e f f e c t i v e  p e r m i t  t o  o p e r a t e  i s  
p r o h i b i t e d .  t o  3704.05 Ohio Rev ised Code. Page 1 E P A -  3161 



Premise No. 

A p p l i c a t i o n  No. 

L i s t  o f  R a w  M a t e r i a l s  P r i n c i D a l  Use 

S l a g  Leach S l u r r y  a n d  To be f i l t e r e d  

N e u t r a l i z e d  SumD L i q u o r  

D i  c a l  i t e  & w a t e r  s l  u r r v  ' F i  1 t e r  Drecoat  

1. 

2 .  

3 .  

4 .  

5 .  

6.  

7 .  

a .  

9 .  

10. 

11. 

1 2 .  

13. 

Amoun t  ( l b s . / h r . )  

16,660 

1500 q a l / d a y  ( a s  needed) 

14 .  

N D I X  A ,  P R O C E  

PROCESS D A T A  

O E P A  N O .  1431110128 P23P 
s A- 1 

FEMP I D  NO. 8 -009 

Name o f  p rocess  P l z n t . 8  - casr: 0 1 i ver  F i  1 t e r  

End p r o d u c t  o f  t h i s  p rocess  S las  Leach F i l t e r  Cake. N e u t r a l i z e d  Su mD Cake 

P r i m a r y  p r o c e s s  equipment  
and F i l t r a t e  

E a s t  0 1 i ver  Vacuu m F i l t e r  

Your i d e n t i f i c a t i o n  a - 009 Year I n s t a l l e d  1955 

Unknown M a n u f a c t u r e r  01 i v e r  (Used Eimco oa r t s  t 0 Make o r  Model 

C a p a c i t y  o f  equ i  pment ( 1  bs .  / h r  1 : Rated 16.66 0 Max. 24.990 
repa i r 01 i ver  F i  1 t e r  1 

Method o f  exhaus t  v e n t i l a t i o n :  [ X I  S tack  1 Window fan [ 3 Roof vent 

Are  t h e r e  mu1 t i p l e  exhausts '?  [ 1 Yes [ X I  No 
[ ] O t h e r ,  d e s c r i b e  

O P E R A T I N G  D A T A  

Normal o p e r a t i n g  schedule:  24 h r s . / d a y ,  5 days /wk. ,  50 wks. /year  

P e r c e n t  annua l  p r o d u c t i o n  ( f i n i s h e d  u n i t s )  by season: 
W i n t e r  25  S p r i n g  25  Summer 25  F a l l  25  

H o u r l y  p r o d u c t i o n  r a t e s  ( l b s . ) :  Average 16.660 Maxi mum 24.990 

Annual .  p r o d u c t i o n  ( i  n d i  c a t e  u n i t s )  12.375.000 a a 1  l o n s  
p r o j e c t e d  p e r c e n t  annual  i n c r e a s e  i n  p r o d u c t i o n  -0- 

Type o f  o p e r a t i o n :  [ X I  Cont inuous  [ 3 B a t c i  

M inu tes  between c y c l e s  - I f  b a t c h ,  i n d i c a t e  M inu tes  per  c y c l  e 

A PROCESS FLOW D I A G R A M  MUST BE INCLUDED W I T H  T H I S  A P P E N D I X . .  Show e n t r y  and e x i t  
p o i n t s  o f  a l l  r a w  m a t e r i a l s ,  i n t e r m e d i a t e  p r o d u c t s ,  by p r o d u c t s  and f i n i s h e d  
p r o d u c t s .  Labe l  a l l  m a t e r i a l s  . i n c l u d i n g  a i r b o r n e  con taminan ts  and o t h e r  waste 
m a t e r i a l s .  Labe l  t h e  process  equipment .  

See a t t a c h e d  Process Flow Diagram 
Q Q O 0 0 3  



r 

I .  ,--,I L;; 1 2  0 1 A - 2  
4 u ' i i T % G L  E ' I U I P M E N T  

Controi Eauipment Csce: FEMP I D  N O .  8-009 
3 E P A  N O .  1431110128 = 

I tem 'rirnarv C o l l  e c t o r  

( a )  Type (See  above Code) 

( b )  Manufacturer 

Controi Eauipment Csce: 

Secondarv C o l l e c t o r  

L;; 1 2 0 1  ~ c I  

( c )  Model No. 

n-L  
C I E P A ' N O .  1431110128 = 

FEMP I D  N O .  8-009 

I 

< A )  S e t t l i n g  Chamber ( G ;  Cycionic Scrubber ( M I  Adsorber 
( 3 )  Cycione ( 8 )  izoincement Scrs:=ber . ( i l l  Condenser 
:C) M u l t i p l e  Cyclone I 3 r i  f; c 2  Scrubber (0) Afterburner - C a t a l y t i c  
( D )  E l e c t r o s t a t i c  P r e r i  p i  L a c o r  ( 3  > i !?nLur i  Scrubber ( P I  Afterburner  - Thermal 
(E) Fabric  F i l t e r  (io ?lalie or Tray Tawer ( Q )  Other ,  Describe 
( F )  S p r a y  Chamber ( L )  ? ? c ~ i n g  Tower 

15 

( d )  Year I n s t a l l e a  

( e )  Your I c e n t i - - c s . t i c n  

( f )  Po l  1 u t a n t  Controi 1 ea 

( 9 )  Controi l e d  p o i  1 u t a n t  

( h )  P ressure  DroD 

( i  1 Design e f f i c i e n c v  

( j )  Ooerating e i i i c i e n c v  

^ .  

emission r a t e  ( i f  !:nown 1 

STACK D A T A  

15.  Your Stack I d e n t i f i c a t i o n  East Oliver  Vacuum P u m D  Exhaust (EP8-013) 

1 7 .  Are o t h e r  sources  vented t o  t h i s  s;acK? C 1 Yes [ X I  No 
I f  y e s ,  i d e n t i f y  sources  

10 inches 18. Type: [XI Round, t o p  i n s i d e  diameter dimension 
[ 3 R e c t a n g u l a r ,  t o p  i n s i d e  dimensions ( L )  x ( W )  

19.  Height :  Above roof L 7 f t . ,  above ground 45 f t .  

1200 ACFM, Velocity 2200 f t . /mi n . 20. E x i t  gas: Temp. Amb. ' F ,  Volume 

2 1 .  C o n t i n u o u s m o n i t o r i n g e q u i p m e n r :  1 Yes [ X I  No 
I f  y e s ,  i n d i c a t e  : Type , Manufacturer 

Make or  Model , P o l l u t a n t ( s )  monitored 

2 2 .  Emission d a t a :  Emissions from t h i s  source have been determined a n d  such d a t a  i s  

If y e s ,  check method: [XI Stack T-est [ X I  Emission Factor [ 3 Material Balance 
i n c l  uded w i  t h  t n i  s a p p e n d i x :  [XI Yes [ 1 No 

Completed by K i D  Klee , Date 08/17/95 



ATMOSPHERE SEE CALCULATIONS FOR 
EMISSIONS ESTIMATES 

SLAG LEACH SLURRY EAST OLIVER 
NEUTRALIZED SUMP LIQUOR 

, 

-+FILTER 

ROOF 

FILTER 
A - CAKE 

DRUMMING - 

I l4 
&P 

TO FLOOR 
SUMP 

TO GENERAL 
SUMP 

AND 28A TO DIGESTER 4 
TANKS 

PROCESS FLOW DIAGRAM I 
EAST OLIVER FILTER I 



URANIUM AND PARTICULATE EMISSIONS FROM THE 
PLANT 8 EAST OLIVER VACUUM F I L T E R  VACUUM PUMP 

- _ _ - - _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

EM1 SS I ONS 

A C T U A L  

P O T E N T I A L  

U N C O N T R O L L E D  
P O T E N T I A L  

A L LO'A A B L E 

1. EMISSION SUMMARY 

? A R T  I C U L A T E  U R A N I U M  

Lbsihr Tons/yr Lbs/hr Tons/yr 

5 . 00 E - 0 3 1.50E-02 4 . 4 8 E - 0 4  1.34E-03 

7.50E -133 3 .29E-02 6.72E-04 2.94E-03 

7.50E - 0 3  3.29E-02 6.72E-04 2.94E-03 

22 .2  9 7 . 5  6.72E-04 2 .94E-03 

2.  ASSUMPTIONS and TEST DATA 

A .  Estimated emissions a re  based o n  the r e su l t s  o f  the s tack t e s t  performed 
on May 1 0 ,  1995 by the  .Hayden Environmental Group, I n c .  Flow through 
t h e  system during t h 2  s tack t e s t  was approximately 2000 ga l lons /hour .  
Results o f  the  s tack  t e s t  i nd ica t e  uranium emissions o f  4 . 4 8 E - 0 4  l b /h r  
a n d  a t o t a l  p a r t i c u l a I e  re lease  r a t e  o f  5.00E-03 l b / h r .  

B .  Normal operat ing hours a re  6000 'hours per year ;  Potent ia l  operat ing 
hours a r e  8760 hours per year .  

C .  The vacuum f i l t e r  normally processes 2000 gal lons/hour  o f  mater ia l  a n d  
has a m a x i m u m  o f  3000 gal lons/hour .  

3 .  Po ten t i a l  emissions a r e  assumed t o  be proportional the f l o w  r a t e s  
through the system ana a re  estimated t o  be 1 . 5  times normal emissions.  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - -  

3.  URANIUM EMISSIONS 

A .  Actual uranium emissions: 

U = 4 . 4 8 E - 0 4  lb /hr  (from s tack  t e s t )  

4 . 4 8 E - 0 4  l b  U I 6000 hrs I 1 t o n  L = 1.34E-04 Ions U 
hour I year 12000 lbs l  year 

6 .  Potent ia l  uranium emissions: 

4.48E-04 l b  U I 1 . 5  I = 6.72E-04 l b  
hr I I hr 

6 . 7 2 E - 0 4  l b  U I 8 760 hrs ! 1 t o n  ! = 2.94E-03 t o n s  U 
hour I year 12000.1bs I year 

0 gji io 0CjCi 



Z .  U n c o n t r o i  i e a  c. ; tent ia i  Liranium e m i s s i o n s :  

S i n c e  Ehere  i s  no c D n r r o i  eouipment  on t h i s  s t a c k ,  che u n c o n t r o l l e d  
p o t e n t i a l  em iss ions  w i l l  equal  t h e  p o t e n t i a l  e m i s s i o n s .  

:3: A l l o w a o l e  u r a n i m  e m i s s i o n s :  , 

4. PARTICULATE (PM) EMISSIONS 

A .  A c t u a l  p a r t i c u l a t e  ( P M )  em iss ions :  

PM = 5 .00E-03 l b / h r  ( f rom s t a c k  t e s t )  

5 . 0 0 E  - 3 3  1b abj I fj000 hrs  I 1 t o n  I = 1.50E-02 tons  P M  
h r  I y e a r  12000 l b s l  yea r  

3 .  ? o t e n t i a i  p a r t !  z u i a t e  e m i s s i o n s :  

5 . 0 0 - @ 3  l b  U I 1 . 5  I = 7 . 5 0 E - 0 3  l b  PM.  
hou r  I I h r  

7.50E -173 l b  P M  I 8 760 hrs  I 1 t o n  I = 3.29E-02 tons  P M  
hour  I y e a r  12000 l b s l  yea r  

C .  U n c o n t r o i  l e d  p o t e n t i a l  p a r t i c u l a t e  e m i s s i o n s :  

S i n c e  t h e r e  i s  no c o n t r o l  equ ipment  on t h i s  s t a c k ,  t h e  u n c o n t r o l l e d  
p o t e n t i a l  e rn iss ions  w i l l  equal  t h e  p o t e n t i a l  em iss ions .  

D .  A l l o w a b l e  p a r t i c u l a t e  emiss ions :  

P rocess  w e i g h t  r a t e  ( P I  i n  t o n s / h r :  

3000 a a l 1 8 . 3 3  l b l  1 t o n  I = 12.5 tons 
hour  I g a l  12000 l b s l  hour  

From T a b l e  I o f  t h e  Ohio A d m i n i s t r a t i v e  'Code 3745-17-11:  

A l l o w a b l e  e 'miss ions ( E )  i n  l b s / h r :  

E = 4 .  10(P)U.b7 = 4.10(12.5)'.b7 = 22.3 l b s  PM/hour 

2 2 . 3  l b l  8760 h r s l  1 t o n  I = 97.5 tons  PM 
hour  I yea r  12000 l b s l  yea r  



7201, 

C , A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment PacKace - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I ' n a i v i a u a l  Assessment 
Aug 2 2 ,  1995 8 :26  a m  

Fac i  1 i t y  : FERNALD E N V  I RONMENTAL M A N A G E M E N T  P R O J E C T  
Address :  ?.O. 30X 538704 

7400 JILLEY R O A D  
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

1 .83E-02 

A t  T h i s  L o c a t i o n :  969 Meters  N o r t h  Norcheasr;  

Source C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: P l a n t  8 E a s t  O l i v e r  Vacuum pump e x h a u s t  
M o n i t o r  assessment 

D a t a s e c  Name: P239-G1 
D a t a s e t  D a t e :  Aug 22 ,  i 9 9 5  8:20 a m  

Wind F i  1 e :  WNDFI LES\FEMPSTD. WND 



Lug 2 2 .  1995 8 :26  am 

; I A X I M A L L ' !  EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  C f  T h e  I c c i i v i d u a l  : 969 M e t e r s  N o r t h  N o r t h e a s t  
L i f e t i m e  F 2 t a l  Cancer  R i s k :  2 . 3 8 E - 0 7  

ORGAN C C S E  E Q U I V A L E N T  SUMMARY 

Organ 

D o s e  
Equi v a i  enr: 

(rnrerniy ) 

GONADS 
B R E A S T  
R M A R  
L U N G S  
T H Y R O I D  
E N D O S T  
RMNDR 

EFFEC 

5 . 9 3 E  - 0 5  
6 . 7 7 E - 0 5  
1 . 4 5 E - 0 3  
1 . 4 2 E  - 0 1  
5 . 7 8 E - 0 5  
2 . 0 2 E - 0 2  
1 . 5 9 E - 0 3  

1 . 8 3 E - 0 2  

c 



Aug 2 2 ,  1995 

Nuci i tie 

R A -  226 
R A -  228 
TH - 228 
i H -  230 
T H  - 232 
L! - 234  
U-235  
U - 236 
9 - 238 
A C  - 223 
!?A- 22* 
TH-231 
T H  - 234 

, lass  

W 
W 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
't 
W 
Y 
Y 

8:26 am S Y  NOPS I S 
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  T H E  Y E A R  1994 

S i z e  

1.00 
1.00 
1.00 
1 . o o  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Source 
#1 

C i  / y  
TOTAL 
C i  / y  

2 .6E-07  
1.OE-06 
1 . 1 E - 0 5  
7 . 7 E - 0 7  
1 . 7 E - 0 6  
2 . 9 E - 0 4  
I. 5 E - 0 5  
1 . 5 E - 0 5  
3 . 8 E - 0 4  
i .OE-06 
1 . 1 E - 0 5  
7 . 3 E - 0 8  
3 . 8 E - 0 4  

2 . 6 E - 0 7  
1 .OE-06  
1 .1E-05  
7 .  ' E - 0 7  
:L.  7 E - 0 6  
? . $ E - 0 4  
i .  ? E - 0 5  
1 . 5 E - 0 5  
3 . 8 E - 0 4  
1 . 3 E - 0 6  
1 . 1 E - 0 5  
7 . 3 E - 0 8  
3 . 8 E - 0 4  

. -  

S I T E  INFORMATION 

Temper a t  u r e : 12 degrees  C 
Preci p i  t a t i  o n :  ' 98  cm/y 
M i  x i  n g  Hei g n t :  950 rn 



Aug 2 2 .  1995 8 : 2 6  am 

Source Number: 

S Y  NOPS I S 
Page 3 

SOURCE INFORMAT.1 O N  

1 

S t a c k  H e i g h t  (m): 1 3 . 7 2  
D iameter  ( m ) :  0 . 2 5  

Plume Rise  
Momentum ( m / s ) :  1.12E+01 
( E x i  t Vel  o c i  t y  1 

AGRICULTURAL D A T A  

Vegeta b l  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0 .442  
0.300 0 .601  0 .558  F r a c t i o n  F r o m  Assessment Area: 

F r a c t i o n  Impor ted :  0 .000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

D I S T A N C E S  U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1252 1207 1926 1561 1265 969 1070 1137 1171 1312 
1308 1318 1238 1236 1850 1382 1190 1186 1731 1695 



c ,:, P 8 a - P c 
V e r s i o n  i . O O  

C l e a n  .Air A c t  Assessrnenr: Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non - Radon i n d i  v i  dua 1 Assessment  
Aug 2 2 ,  1995 8 : 2 6  a m  

F a c i  1 i t y  : FERNALD E N V I R O N M E N T A L  MANAGEZENT P R O J E C T  
A d d r e s s :  P . O .  30X 538704  

;JOO 'JILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  O H  Zip: 45253-8704  

Source C a t e g o r y :  R E M E D I A T I O N  S I T E  
S o u r c e  Type :  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: P l a n t  8 E a s t  O l i v e r  Vacuum pump e x h a u s t  

D a t a s e t  Name: P239-Gl 
D a t a s e t  g a t e :  Aug 2 2 ,  1995 8 : 2 0  a m  

W i  n a  F i  1 e :  ' i N D F 1  LES\FEMPSTD. WND 



, ~ u g  2 2 .  1995 8 : 2 5 .  am 

ORGAN D O S E  E Q U I V A L E N T  Si jMMARY 

O r g a n  

S e i  e c t e d  
I n d i v i d u a l  

( m r e m / y  1 

G O N A D S  
3 R E A S T  
R M A R  
L U N G S  
T H Y R O I D  
E N DO S T 
2 M N D R  

- L  

tt F E C  

5 . 9 3 E - 0 5  
6 . 7 7 E - 0 5  
1 . 4 5 E - 0 3  
1 . 4 2 E - 0 1  
5 .  T 8 E - 0 5  
2 . 0 2 E - 0 2  
1. c 9 E - 0 3  

1 . 8 3 E - 0 2  

PATHWAY E F F E C T I ' I E  DOSE E Q U I V A L E N T  SUMMARY 

P a t h w a y  

S e l e c t e d  
I n d i v i d u a l  

( m r e m / y  1 

I N G E S T I O N  1 . 1 5 E - 0 3  
I N H A L A T I  ON 1 . 7 1 E - 0 2  
A I R  I M M E R S I O N  7 . 5  i E -  10 
GROUND S U R F A C E  1 . 1 6 E - 0 5  
I N T E R N A L  1 . 8 3 E - 0 2  
E X T E R N A L  1 . 1 6 E - 0 5  

T O T A L  1 . 8 3 E - 0 2  

SUMMARY 
? a g e  1 



Aug 2 2 ,  1995  3 : 2 6 .  am 

NUCLICE EFFECT:*,!E D O S E  EQUIVALENT SUMMARY 

3uc i i de  

S e l e c t e d  
I n d i v i d u a l  

(mrern/y 1 

?A- 226 
?A - 228 
T H  - 228 
TH - 230 
- H  - 232 
j - 234  
i - 235 
J - 2 3 6  
J - 238 
4C- 228 
? A - 2 2 4  
TH-231  
TH - 234 

9 . 7 6 E - 0 7  
1 . 5 9 E - 0 6  
5 . 3 0 E - 0 4  
3 . 7 2 E - 0 5  
1 . 1 9 E - 0 4  
7 . 7 2 E - 0 3  
3 . 9 3 E - 0 4  
3 . 8 1  E - 0 4  
9 . 0 8 E - 0 3  
1 . 7 2 E - 0 8  
7 . 4 6 E - 0 6  
1 . 4 2 E -  11 
6 . 2 6 E - 0 6  

TOTAL 1 . 8 3 E - 0 2  

SUMMARY 
Page 2 

, 



Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
T H Y R O I D  
B R E A S T  
LUNG . 

STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
O T H E R  

1 . 6 3 E - 0 9  
1 . 0 7  E - 09 
1 . 3 3 E -  11 
1 . 5 1 E  - 10 
2.31E-07 . 
9 . 2 2 E -  11 
1 . 6 6 E -  10 
9.48E - 11 
5 . 8 6 E -  11 
3.41E - 0 9  
7 . 1 7 E - 1 1  

TOTAL 2 .38E-07 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

I N G E S T I O N  6 .12E-09 
INHALATION 2.32E-07 

1.71E- 14 
2.65E- 10 

INTERNAL 2.38E-07 
E X T  E RNA L 2.65E- 10 

A I R  I M M E R S I O N  
GROUND SURFACE 

TOTAL 2.38E-07 

SUMMARY 
Page 3 



SUMMARY 
?age 4 

N U C L I D E  R! SK  SUMMARY 

Nuci !de 

Selected i - ;a i  v i  dual 
Total Lifetime 

Fatal Cancer R i s k  

R A -  225 
R A -  253 
TH - 2 5 8  
TH - 239 
T H  - 233 
u-224 
9-235 
J - Z C E  
11-23s 
A C  - 523 
R A - 2 2 4  
T H - 2 3 1  
T H  - 224 

TOTAL 

1 .26E-11  
1.59E- 11 
1.06E-08 
3.04E-  10 
6.ilE-10 
9.88E -08  
5.15:-09 
d. 6 E E  -09 
1. L E - 0 7  
3 .46E-13  
1.67E- 10 
4.13E-16 
1.92E- 10 

2.38E-07 



SUMMARY 
Page 5 

INDIVIDUAL ;F;ECTI’.iE D O S E  EQUIVALENT R A T E  (mrem/y)  
( A l l  Z a a i o n u c l i d e s  and Pa thways ) .  

D i s t a n c e  ( m )  

1070 1561 1265 969 D i  r e c L i  o n  1252  1207 1926 

N 7 : . 6 ~ - 0 3  4 . 9 ~ - 0 3  6 . 8 ~ - 0 3  L O E - O Z  ~ ~ - 0 3  
2 . 9 E - 0 3  4 . 2 E - 0 3  3 .7E-03  

NW 2 . 4 E - 0 3  2 . 5 E - 0 3  1 1 3 . 4 E - 0 3  2.9E-03 
!JNW 2 .1E-03  2 . 2 E - 0 3  1 . 2 E - 0 3  1 .  3.OE-03 2 . 6 E - 0 3  

w 2 . 7 E - 0 3  2 . 9 E - 0 3  :.CE-03 2.OE-03 3 3 . 4 E - 0 3  
wsw 8 . 4 E - 0 3  3 . 8 E - 0 3  2 . 4 E - 0 3  6.OE-03 2 . 2 E - 0 3  2 l.lE-02 

NNW 3 1 2 

Slrl 5 . 2 E - 0 3  5 . 4 E - 0 3  1 . 3 E - 0 3  3 . 7 E - 0 3  5 . 1 E - 0 3  3 6  
ssw 7 . 7 E - 0 3  8 . 2 E - 0 3  - ‘ .OE-03 5 .5E-03  i . 6 E - 0 3  l . l E - 0 2  9 . 8 E - 0 3  

S 6 . 8 E - 0 3  7 . 2 E - 0 3  S . 6 E - 0 3  4 . 9 E - 0 3  6 . 7 E - 0 3  1.OE-02 8 . 6 E - 0 3  
S S E  6 . 8 ~ - 0 3  ~ ~ - 0 3  2 . 5 ~ - 0 3  a ~ - o 3  ~ ~ - 0 3  L O E - O Z  8 . 6 ~ - 0 3  

S E  5 . 1 E - 0 3  5 . 3 E - 0 3  2 . 8 E - 0 3  3 .7E-03  5 .OE-03  7 . 3 E - 0 3  6 . 3 E - 0 3  
E S E  8 . 3 E - 0 3  8 . 7 E - 0 3  L . 3 E - 0 3  5 . 9 E - 0 3  8 . 1 E - 0 3  1 . 2 E - 0 2  1.OE-02 

E 5 . 7 E - 0 3  6 .OE-03  3.OE-03 4 . 1 E - 0 3  5 . 6 E - 0 3  8 . 5 E - 0 3  7 . 3 E - 0 3  
E N E  6 . 6 E - 0 3  7 .OE-03  3 . 5 E - 0 3  4 . 8 E - 0 3  6 . 5 E - 0 3  9 . 7 E - 0 3  8 . 4 E - 0 3  

N N E  1 . 3 E - 0 2  1 . 3 E - 0 2  6 . 7 E - 0 3  9 . 1 E - 0 3  1 . 2 E - 0 2  1 . 8 E - 0 2  1 . 6 E - 0 2  
N E  7 . 3 E - 0 3  7 . 8 E - 0 3  3 . 8 6 - 0 3  5 . 3 E - 0 3  7 . 2 E - 0 3  l . l E - 0 2  9 . 3 E - 0 3  

D i s t a n c e  ( r n )  

D i  r e c c i  on 1137 1171 1312 1308 1318 1238 1236 

N 8.OE-03 7 . 6 E - 0 3  6 . 4 E - 0 3  6 .5E-03  6 . 4 E - 0 3  7.OE-03 7.OE-03 
NNW 3 . 4 E - 0 3  3 . 2 E - 0 3  2 .8E-03  2.8E-03 2 . 8 E - 0 3  3.OE-03 3.OE-03 

NW 2 .7E-03  2 . 6 E - 0 3  2 . 2 E - 0 3  2.2E-03 2 .2E-03  2 . 4 E - 0 3  2 .4E-03  
WNW 2 . 4 E - 0 3  2 . 3 E - 0 3  2.OE-03 2.OE-03 1 . 9 E - 0 3  2 . 1 E - 0 3  2 .1E-03  

W 3 . 1 E - 0 3  3 .OE-03  2 . 6 E - 0 3  2 .6E-03  2 .6E-03  2 . 8 E - 0 3  2 .8E-03  
w sw 9 . 6 E - 0 3  9 . 2 E - 0 3  7 . 8 E - 0 3  7 . 8 E - 0 3 ’  7 . 7 E - 0 3  8 . 5 E - 0 3  8 .5E-03  

sw 5 . 9 E - 0 3  5 . 7 E - 0 3  4 . 8 E - 0 3  4 .8E-03  4 . 8 E - 0 3  5 . 3 E - 0 3  5 .3E-03  ssw 7 . 9 E - 0 3  7 .9E-03  

S S E  7 . 9 E - 0 3  7 . 5 E - 0 3  6 . 3 E - 0 3  6 . 3 E - 0 3  6 . 3  
S E  5 . 8 E - 0 3  5 . 6 E - 0 3  4 . 7 E - 0 3  4 . 8 E - 0 3  4 . 7 E - 0 3  5 . 1 E - 0 3  5 . 2 E - 0 3  

E S E  9 . 6 E - 0 3  9 . 1 E - 0 3  7 . 7 E - 0 3  7 . 7 E - 0 3  7 . 6 E - 0 3  8 . 4 E - 0 3  8 . 4 E - 0 3  
E 6 . 6 E - 0 3  6 . 3 E - 0 3  5 . 3 E - 0 3  5 .3E-03  5 . 3 E - 0 3  5 . 8 E - 0 3  5 .8E-03  

ENE 7 . 7 E - 0 3  7 . 3 E - 0 3  6 . 2 E - 0 3  6 .2E-03  6 . 1 E - 0 3  6 . 7 E - 0 3  6.8E-03 
N E  8 . 5 E - 0 3  8 . 1 E - 0 3  6 . 8 E - 0 3  6 . 9 E - 0 3  6 . 8 E - 0 3  7 . 5 E - 0 3  7 .5E-03  

NNE 1 . 4 E - 0 2  1 . 4 E - 0 2  1 . 2 E - 0 2  1 .2E-02  1 . 2 E - 0 2  1 . 3 E - 0 2  1 .3E-02  

S 

u UI L! e 19’7 



. - A  Aug ~ ' i ,  1995 8:26.  a m  

INDIVIDUAL EFFECTI',!E D O S E  EQUIVALENT R A T E  (mrerniy) 
( A 1  1 Radi onuc l  i d e s  and Pathways 1 

SUMMARY 
Page 6 

D i s t a n c e  ( rn )  

D i  recr;i on 1850 1382 1190 1186 1731  1695 

N 
NNW 

NW 
NNW 

!4 
AJSW 
sw 

ssw 
S 

S S E  
S E  

E S E  
E 

3 . 8 E - 0 3  5 . 9 E - 0 3  T . 4 E - 0 3  7 . 5 E - 0 3  4 . 2 E - 0 3  4 . 4 E - 0 3  
1 . 7 E - 0 3  2 .6E-03  3 . 2 E - 0 3  3'.2E-03 1 .9E-03  1 . 9 E - 0 3  
1 . 4 E - 0 3  2 . 1 E - 0 3  2 . 5 E - 0 3  2.5E-03 1 . 5 E - 0 3  1 . 6 E - 0 3  
1 . 2 E - 0 3  ! . 8E-03  2 . 2 E - 0 3  2 .2E-03  1 .3E-03  1 . 4 E - 0 3  
1 . 6 E - 0 3  2 .4E-03  P .9E-03  3.OE-03 1 .8E-03  1 . 8 E - 0 3  
4 . 7 E - 0 3  7 . 2 E - 0 3  3 . 3 E - 0 3  9 . 1 E - 0 3  5 . 2 E - 0 3  5 . 3 E - 0 3  
2 .9E-03  d . 5 E - 0 3  5 . 5 E - 0 3  5 . 6 E - 0 3  3 .2E-03  3 . 3 E - 0 3  
4 . 3 E - 0 3  6 . 7 E - 0 3  : .4E-03 8 . 4 E - 0 3  4 . 7 E - 0 3  4 . 9 E - 0 3  
3 .8E-03  5 . 9 E - 0 3  7 . 4 E - 0 3  i . 4 E - 0 3  4 . 2 E - 0 3  4 . 3 E - 0 3  
3 .7E-03  
3.OE-03 
4 . 6 E - 0 3  
3 . 2 E - 0 3  

5 . 8 E - 0 3  
4 .4E-03  
i . 1 E - 0 3  
4 . 9 E - 0 3  

- .  3 E - 0 3  
5 . 4 E - 0 3  
8.9E-03 
6 . 2 E - 0 3  

7 .4E-03  
5 . 5 E - 0 3  
9.OE-03 
6 . 2 E - 0 3  

4 . 1 E - 0 3  
3 . 2 E - 0 3  
5 .1E-03  
3 . 5 E - 0 3  

4 . 2 E - 0 3  
3 . 3 E - 0 3  
5 . 2 E - 0 3  
3 . 6 E - 0 3  

ENE 3 . 7 E - 0 3  5 . 7 E - 0 3  i . 1 E - 0 3  7 . 2 E - 0 3  4 . 1 E - 0 3  4 . 2 E - 0 3  
N E  4 . 1 E - 0 3  6 . 3 E - 0 3  7 . 9 E - 0 3  8.OE-03 

NNE 7 . 1 E - 0 3  l . l E - 0 2  1 . 4 E - 0 2  1 . 4 E - 0 2  7 . 8 E - 0 3  8 . O E - 0 3  



Aug 2 2 ,  1995 3:26. am SUMMARY 
Page 7 

INDIVIDUAL LIFETIME R I S K  ( d e a c h s )  
( A 1  1 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1252 1207 1926 1561  1265 969 1070 

N 
NNW 

NW 
YNW 

!d 
\.I s W 

SW 
SSW 

S 
S S E  

S E  
ES E 

E 
ENE 

N E  
NNE 

8 .9E-08  9 .4E-08  4.6E-08 6.3E-08 
3 .7E-08  d.OE-08 2.OE-08 2.7E-08 
3.OE-08 3 .1E-08 1.6E-08 2 .2E-08 
2 .6E-08  2 .7E-08  1.4E-08 1 .9E-08 
3 .5E-08  S.6E-08 i . 9 E - 0 8  2.5E-08 
! . l E - 0 7  :.!E-07 5.6E-08 7.7E-08 
6 .6E-08  7.OE-08 3.5E-08 4 .8E-08 
1 .OE-07 1.1E-07 5.1E-08 7 .1E-08  
8 . 8 E - 0 8  0 .3E-08  4 .5E-08 6 .36 -08  
8 . 7 E - 0 8  9 .2E-08 4 .4E-08 5 .1E-08 
6 .5E-08  6.8E-08 3.5E-08 4 .7E-08  
l . l E - 0 7  l . l E - 0 7  5.5E-08 7 .6E-08 
7 .3E-08 7.8E-08 3.8E-08 5.2E-08 
8 .5E-08 9.OE-08 4.4E-08 6.1E-08 
9 .5E-08  1.OE-07 4.9E-08 6.7E-08 
1 .6E-07 1.7E-07 8.6E-08 1.2E-07 

8.8E-08 1.3E-07 l . l E - 0 7  
3.7E-08 5.4E-08 4 .7E-08 
2.9E-08 4.3E-08 3.7E-08 
2.6E-08 3 .8E-08 3.3E-08 
3.4E-08 5.OE-08 4 .3E-08 
1 . l E - 0 7  1.6E-07 1.4E-07 
6 . 5 ~ - 0 8  9 . 7 ~ - 0 8  a . 4 ~ - 0 8  
9 .8E-08 1.5E-07 1.3E-07 
Z.6E-08 1.3E-07 l . l E - 0 7  
8 .6E-08 1.3E-07 l . l E - 0 7  
6.4E-08 9.4E-08 8.1E-08 
1.OE-07 1.6E-07 1.4E-07 
7.2E-08 l . l E - 0 7  9.4E-08 
8.4E-08 1.3E-07 l . l E - 0 7  
9.3E-08 1.4E-07 1.2E-07 
1.6E-07 2.4E-07 2.1E-07 

D i s t a n c e  ( m )  

D i r e c t i o n  1137 1171 1312 1308 1318 1238 1236 

N 
NNW 

NW 
WNW 

W 
w sw 

sw 
SSW 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

1.OE-07 
4 .3E-08  
3.4E -08 
3.  OE - 08 
4.OE-08 
1.3E-07 
7 .7E-08 
1.2E-07 
1.OE-07 
1.OE-07 
7 .5E-08 
1.2E-07 
8 .5E-08 
9 .9E-08 
1.. 1E-07 
1.9E-07 

9 .9E-08 8.3E-08 8 .3E-08 
J .  1E-08 3.5E-08 3 .5E-08 
3 .3E-08 2.8E-08 2.8E-08 
2.9E-08 2.4E-08 2.5E-08 
3 .8E-08 3.2E-08 3 .2E-08 
1.2E-07 1.OE-07 1.OE-07 
7.3E-08 6.2E-08 6 .2E-08 
l . l E - 0 7  9.3E-08 9 .3E-08 
9 .7E-08 8.2E-08 8.2E-08 
9.7E-08 8.1E-08 8 .1E-08 
7.2E-08 6.1E-08 6.1E-08 
1.2E-07 9.9E-08 1.OE-07 
8.1E-08 6.8E-08 6 .9E-08 
9 .4E i08  7.9E-08 8.OE-08 
1.OE-07 8.8E-08 8.8E-08 
1.8E-07 1.5E-07 1.5E-07 

8.2E-08 9.OE-08 
3.5E-08 3.8E-08 
2.8E-08 3.OE-08 
2.4E-08 2 .7E-08 
3 .2E-08 3.5E-08 
1.OE-07 l . l E - 0 7  
6.1E-08 6.7E-08 
9.2E-08 1.OE-07 
8.1E-08 8.9E-08 
8.OE-08 8.9E-08 
6.OE-08 6.6E-08 
9.8E-08 l . l E - 0 7  
6.8E-08 7.5E-08 
7.9E-08 8.7E-08 
8.7E-08 9 .6E-08 
1.5E-07 1.7E-07 

9 .1E-08 
3.8E - 08 
3. OE -08  
2.7E-08 
3.5E-08 
1.1E-07 
6.8E-08 
1.OE-07 
9.OE-08 
8.9E-08 
6.6E-08 
1.1E-07 
7.5E-08 
8.7E-08 
9.6E-08 
1.7 E-07 



c 

, ~ u g  22 .  1995 3:25. am ' 

iNDIVIDUAL L I F E T I M E  R I S K  ( . J E a t h s )  
( A l l  R a d i o n u c l i d e s  and Pzchways) 

SUMMARY 
?age 8 

D i s t a n c e  (rn) ,-- 

~ ~~~ 

D i r e c t i o n  I 8 5 0  

N 
NNW 

NW 
WNW 

W 
XSW 

sw 
s SW 

s 
S S E  

SE 
ESE. 

E 
ENE 

NE 
NNE 

4.9E - 0 8  
2 .1E-08  
1 .7E-08  
1 .5E-08  
2 . 0 E - 118 
6 .  O E  - 0 8  
3.7E - 0 8  
5 .4E-08  
4 .8E-08  
4 .7  E - 08 
3 .7E-08  
5.8E - 0 8  
4. O E  - 0 8  
4 . 7 E - 0 8  
5.2E - 0 8  
9 . 1 E - 0 8  

i 3 8 2  1190 1186 1731 1695 

7 .6E-08  
3.2E - 0 8  
P. SE-08 
2 .3E-08  
Z . O i - 0 8  
c e r  
y .  

5 .  ;E-08 
6 . 6 E - 0 8  
7 . 6 E - 0 8  
y .  5E-08 
5 .6E-08  
5 . 2 E - 0 8  
G . ~ E - o ~  
7 . 3 E - 0 8  
8 . 1 E - 0 8  
1 .4E-07  

9 .6E-08 
.'.OE-08 
3 .2E-08 
2 .8E-08 
2 .7E-08 
1 .2E-07 
T .  1E-08 
1 .1E-07 
G.5E-08 
9 .4E-08  
7.OE-08 
1.2E-07 
7 .9E-08  
9 .2E-08 
1 .OE-07 
1 .8E-07 

9 .7E-08  
4 . 1 E - 0 8  
3.2E-08 
2 .8E-08 
3 .7E-08  
1. 2E-1:7 
7 . 2 E - 0 8  
1.1E-07 
9 .5E-08  
9 .5E-08  
7.OE-08 
1.2E-07 
8.OE-08 
9 .3E-08 
1:OE-07 
1.8E-07 

5 .4E-08 
2.3E-08 
1.9E-08 
1.6E - 0 8  
2 .2E-08 
6 .6E-08 
4 .1E-08 
6.OE-08 
5 .3E-08 
3.2E - 0 8  
4 . 1 E - 0 8  
6 .5E-08 
4 . 5 E - 0 8  
5 .2E-08  
5 . 7  E -08  
1 .OE-07 

5.6E-08 
2.4E-08 
1.9E-08 
1.7E-08 
2.2E-08 
6.8E-08 
4 .2E-08  
6.2E-08 
5 .5E-08 
5.4E-08 
4 .2E-08 
6 .7E-08 
4 .6E-08  
5 .4E-08 
5 .9E-08 
1.OE-07 



! e r s i o n  1.00 

C l e a n  A i r  Acr: . issessment  Package - 1988 

5 Y N O " S I S  R E P O R T  

idon-Radon I n d i v i d u a l  Assessment 
Aug 2 2 ,  !995 8 : 2 6  am 

F a c i l i t y :  FERNALD ENVIAONMENTAL MANAGEMENT PROJECT 
Address: P.O. 59X 53S704 

7400 ;,'I LLE':' ';3AD 
C i t y :  C I N C I : - ! N A T I  

S t a t e :  O H  l i p :  45253-8704 

E f f e c t i v e  i'lose E q u i v a l e n t  
( rnrern/year)  

1.23E-02 

A t  T h i s  L o c a E i o n :  1265 ivleters N o r t h  NorEheas t  

Source  C 6 L e g o r y :  REME?IATION S I T E  - 
Source  l y p e :  Stac;c 

E m i s s i o n  Year :  1994 

Comments: P lanr :  8 Easr: O l i v e r  Vacuum pump e x h a u s t  
M o n i t o r  assessmen t  

D a t a s e t  Name: P239-GZ 
D a t a s e t  D a t e :  Aug 2 2 .  1995 8 : 2 3  a m  

Wind F i l e :  WNDFILES\FEMPSTD.WND 



.:,ug 22. 1995 8 : 2 6  am 

MAXIMALLY E X P O S E D  INDIVIDUAL 

S Y N O P S I S  
Page 1 . 

L o c a t i o n  O f  The i n d i v i d u a l :  1265 M e t e r s  N o r t h  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  1 . 6 0 E - 0 7  

ORGAN RISE EQUIVALENT SUMMARY 

Organ  

Dose 
Equi v a i  enr; 

(mrern/y 1 

G O N A D S  
B R E A S T  
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

4 . 0 6 E - 0 5  
4 . 6 4 E - 0 5  
9 .89E - 0 4  
9 . 5 2 E - 0 2  
3 . 9 5 E - 0 5  
1 .37E-02  
1 .09E-03  

1 . 2 3 E - 0 2  



Aug 2 2 .  1995 8:P5 a m  

RADIONUCLIDE E M ! S S I O N S  D U R I N G  T H E  Y E A R  1994 

S o u r c e  
Sl TOTAL 

N u c l i d e  C l a s s  S i z e  C i  / y  C i  / y  

RA-226 
RA- 228 
T H  - 228 
T H  - 230 
T H -  232 
U - 234 
U - 235 
U - 236 
U - 238 
AC-228 
RA-224 
T H - 2 3 1  
T H  - 234  

W 1 .00 
W 1 .00  
Y 1 .00 
Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
Y 1 . 0 0  
Y 1 .00  
W 1.00 
Y 1 .00  
Y 1.00 

2 . 6 E - 0 7  
1 .OE-06 
1 . 1 E - 0 5  
7 .  i E - 0 7  
1 . 7 E - 0 6  
? . ? E - 0 4  
1 . 5 E - 0 5  
1 . 5 E - 0 5  
3.8E - 0 4  
1.OE-06 
1 . 1 E - 0 5  
7 . 3 ~ - 0 a  
3 . 8 E - 0 4  

2 .6E-07  
1 .OE-06  
1 . 1 E - 0 5  
- . 7 E - 0 7  
l. i E - 0 6  
2 . 9 E - 0 4  
l. 5E-05  
i .  5E-05 
~ ~ - 0 4  
1.OE-06 
i .  1E-05 
' .  3E-08  
3 . 8 E - 0 4  

S I T E  INFORMATION 

12 d e g r e e s  C - i e m p e r a c u r e :  
P r e c i p i  t a r ; i o n :  9 a  cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page  2 
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Aug 2 2 ,  1995 8 : P 5  a m  S Y N O P S I S  
?age 3 

S O U R C E  I N F O R M A T I O N  

Source  NUmDer: 1 

S t a c k  H e i g h t  ( m ) :  13.72 
D i  ame te r  ( rn 1 : 0 . 2 5  

Plume R i s e  
Momentum ( m / s  j : 1.12E+01 
( E x i  t Vel o c i  111) 

AGRICULTURAL 

F r a c t i o n  Home Produced:  
F r a c t i o n  From Assessment Area: 

F r a c t i o n  I m p o r t e d :  

D A T A  

Vege taD l  e M i l k  Meat 

0 . 7 0 0  0 .399  0 .442  
0 . 3 0 0  0 . 6 0 1  0 .558  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

Fooa A r r a y s  were n o t  g e n e r a t e a  f o r  t h i s  r u n  
D e i a u i  t \ / a i  ues u s e a .  

D I S T A N C E S  U S E D  FOR M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1265 1537 2001  1897 2573 2273 2298 1631 1468 2305 
2372 1699 2333 1596 1913 2005 1958 1839 1870 1809 



? e r s i o n  i . 0 0  

C l e a n  i i r  A c t  Assessment PacKage - 1988  

- 
D O S E  A N D  R I S K  E Q U I \ I A L E N T  S U M M A R I E S  

Non - Radon I n d i  v i  d u a l  Assessment. 
Aug 2 2 .  1995 8 : 2 6  z m  

F a c i  1 i t y :  FERNALD ENVIRONMENTAL M A N A G E Y E N T  P R O J E C T  

7400 '21 L L i Y  ?OAD 
A d d r e s s :  ? . O .  3C)X 538704 

C i t y :  C I N C I N N A T I  
S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  Z E M E D I A T I O N  S I T E  
S o u r c e  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: Planr:  8 E a s t  O l i v e r  Vacuum pump e x h a u s t  

D a t a s e t  Name: P 2 3 9 - G Z  
Dataser :  D a t e :  .Aug 2 2 ,  1995 8 :23  a m  

Wind F i l e :  'ANDFiLES\FEMPSTD.WND 



ORGAN D O S E  EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (rnrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

4 .06E-05 
4.64E - 05 
9 .89E-04 
9 .52E-02 
3.95E - 0 5  
1 .37E-02 
1 .09E-03 

E F F E C  1.23E-02 

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Pathway 

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

I N G E S T I O N  7 . 8 6 E - 0 4  
INHALATION 1 .15E-02 
A I R  I M M E R S I O N  5.05E-10 
GROUND S U R F A C E  a . o i ~ - o 6 -  
INTERNAL 1 .23E-02 
E X  T E RNA L 8 .01  E-06 

TOTAL 1 .23E-02 

SUMMARY 
Page 1 



Aug 2 2 ,  1995 8~26. a m  

NUCLIDE E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Nuci  i de 

S e l e c t e d  
I n d i  v i  d u a  1 

(mremiy) 

1 

R A -  226 
RA- 228 
TH - 228 
TH - 230 
TH - 232 
U - 234 
U - 235 
U - 236 
u - 238 
A C  - 228 
RA-224 
TH-231 
T H  - 234 

TOTAL 

6 . 6 2 E - 0 7  
1 . 0 8 E - 0 6  
3 . 5 7 E - 0 4  
2 . 5 0 E - 0 5  

5 .19E-03  
2.65E' -04 

6 . l l E - 0 3  
1 . 1 5 E - 0 8  
5 . 0 2 E - 0 6  
9 . 5 5 E - 1 2  
4 . 2 5 E - 0 6  

a .  O Z E  -05 

2 . 5 7 E - 0 4  

1 . 2 3 E - 0 2  

SUMMARY 
Page 2 



CANCER R I S K  SUMMARY 

C a n c e r  

S e l  e c t e a  : ? a i  v i  d u a l  
T o t a l  -: f e t i m e  

F a c a l  C a n c 2 r  R i s , k  

L E U K E M I A  
BONE 
T H Y R O I D  
B R E A S T  
LUNG 

.STOMACH 
3OWEL 
L I V E ? ,  
P A N C R E A S  
U R I N A R Y  
O T H E R  

T O T A L  

P a t h w a y  

1 . 1 i E - 0 9  
7 . 3 0 E -  10 
9.llE-12 
1 . 0 3 E -  10 
1 . 5 - 0 7  
6 . 3 1 E -  11 

. - 7  1. ; z -  i o  
6 . 4 8 E -  11 
4 . 0 1 E - 1 1  
2 . 3 3 E - 0 9  
4.91E-11 

PATHWAY R I S K  SUMMARY 

T O T A L  

1 . 6 0 E - 0 7  

I N G E S T I O N  
I N H A L A T  I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
I N T E R N A L  
E X T E R N A L  

S e l e c t e a  i n d i v i d u a l  
T o t a l  L i  f e t i m e  

F a t a l  C a n c e r  R i s k  

4 .17E-09  
1 . 5 6 E - 0 7  
1 . 1 5 E -  14 
1 .84E-10 
1 .60E-07 
1 . 8 4 E - 1 0  

1 . 6 0 E - 0 7  

SUMMARY 
? a g e  3 



Aug 2 2 .  1995 8~26. a m  

N u c l  i de 

RA-226 
R A -  228 
TH-228 
TH - 230 
TH-232 
U - 234 
U - 235 
u - 2 3 6  
U - 238 
AC - 228 
RA-224 
TH-231 
TH-234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Sel  e c t e a  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

8.48E-12 
1.08E- 11 
7.14E-09 
2.05E- 10 
4 . 5 1 E -  10 
6.64E-08 
3 .47E-09 
3.28E-09 
7.89E - 0 8  
2.33E- 13 
1.12E- 10 
2.78E- 1 6  
1 .30E-  10 

SUMMARY 
Page  4 

1.60E-07 



Aug 22, 1995 : 8 : 2 6 . a m  SUMMARY 
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I N D I V I D U A L  EFFECT.i!;iE DOSE E Q U I V A L E N T  R A T E  ( m r e m l y )  
( A l l  R a d i o n u c l i d e s  and Pa thways )  

D i s t a n c e  ( rn )  

D i  r e c t i  on 1265 1537 200 1 1897 2573 2273 2298 

N 
NNW 

NW 
'NNW 

'rl 
'rlsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

6 .7E-03  
2 .9E-03  
2 . 3 E - 0 3  
2.OE-03 
2 . 6 E - 0 3  
8 . 2 E - 0 3  
5.OE-03 
7 . 6 E - 0 3  
6 . 7 E - 0 3  
6 . 6 E - 0 3  
4 . 9 E - 0 3  
8 . 1 E - 0 3  
5 . 6 E - 0 3  
6 . 5 E - 0 3  
7 2 E - 0 3  
f .2E-02 

5.DE-03 
2 . 2 E - 0 3  
I .  7 E - 0 3  
1 . 5 E - 0 3  
2 .OE-03  
6 .  i E - 0 3  
3 . 8 E - 0 3  
5 . 6 E - 0 3  
5.OE-03 
a . 9 E - 0 3  
3 . 7 E - 0 3  
6.OE-03 
4 . 1 E - 0 3  
4 . 8 E - 0 3  
5 . 3 E - 0 3  
9 . 2 E - 0 3  

S. 3E-03  
1 . 5 E - 0 3  
:. 2E-03  
i. 1 E - 0 3  
:. 4E-03  
2 .  i E - 0 3  
2 .6E-03  
3 . 7 E - 0 3  
3 . 3 E - 0 3  
3 .  ?E-03  
3 . 6 E - 0 3  
2 .OE-03  
2 .8E-03  
3 . 2 E - 0 3  
S.6E-03 
6 .3E-03  

3 .6E-03  
1 . 6 E - 0 3  
1 . 3 E - 0 3  
i. 1E-03  
1 .5E-03  
4 . 4 E - 0 3  
2 .8E-03  
4.OE-03 
3 .6E-03  
3 .5E-03  
2 .8E-03  
4 . 4 E - 0 3  
3.OE-03 
3 .5E-03  
3.9E-03 
6 . 8 E - 0 3  

2.3E-03 
1.OE-03 

7 . 5 E - 0 4  
1 .OE-03 
2 .8E-03  
1 .8E-03  
2 .5E-03  
2 .3E-03  
2 .2E-03  
1 .8E-03  
2 .8E-03  
i . 9 E - 0 3  
2 . 2 f - 0 3  
2.4E-03 
4 . 3 E - 0 3  

~ ~ - 0 4  

2 . 7 E - 0 3  
1 . 2 E - 0 3  
9 . 9 E - 0 4  
8 . 8 E - 0 4  
i .2E-O3 
3 . 4 E - 3 3  
2 . 1 E - 0 3  
3.OE-03 
2 . 7 E - 0 3  
2 . 6 E - 0 3  
2 . 2 E - 0 3  
3 . 3 E - 0 3  
2 . 3 E - 0 3  
2 . 7 E - 0 3  
2 . 9 E - 0 3  
5 . 2 E - 0 3  

2 .7E-03  
1 . 2 E - 0 3  
9 . 8 E - 0 4  

1 . 2 E - 0 3  
3 . 3 E - 0 3  
2 . 1 E - 0 3  
3.OE-03 
2 .7E-03 ,  

~ ~ - 0 4  

2 . 3 E - 0 3  
2 . 6 E - 0 3  
2 .9E-03  
5 . 1 E - 0 3  

D i s t a n c e  ( r n )  

1631  1468 2305 2372 1699 2333  1596 D i r e c t i o n  

N 
NNW 

NW 
WNW 

W 
w sw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE , 

4 . 6 E - 0 3  
2.9E-03 
1 . 6 E - 0 3  
1 . 4 E - 0 3  
1 .9E-03  
5 .6E-03  
3 . 5 E - 0 3  
5 . 1 E - 0 3  
4 . 5 E - 0 3  
4 . 4 E - 0 3  
3 .4E-03  
5 . 5 E - 0 3  
3 . 8 E - 0 3  
4 . 4 E - 0 3  
4 . 9 E - 0 3  
a . 5 ~ - 0 3  

5 . 4 E - 0 3  
2 . 3 E - 0 3  
1 . 8 E - 0 3  
1 . 6 E - 0 3  
2 . 1 E - 0 3  
6 . 5 E - 0 3  
4.OE-03 
6.OE-03 
5 .3E-03  
5 . 2 E - 0 3  
4 . ~ 0 3  
6 .4E-03  
4 . 4 E - 0 3  
5 .2E-03  
5 . 7 E - 0 3  
9 .9E-03  

3 . 7 E - 0 3  
1 . 2 E - 0 3  
9 . 8 E - 0 4  
8 . 7 E - 0 4  
1 .2E-03  
3 . 3 E - 0 3  
2 . 1 E - 0 3  
3 .OE-03 
2 .7E-03  
2 .6E-03  
2 .1E-03  
3 .2E-03  
2.3E.03 
2 .6E-03  
2 .9E-03  
5 .1E-03  

2.6E-03 
1 ~ E - 0 3  
9 . 4 E - 0 4  
8 . 3 E - 0 4  
1 .1E-03  
3.2E-03 
2.OE-03 
2 .8E-03  
2 .6E-03  
2.5E-03 
2 .1E-03  
3 .1E-03  
2.2E-03 
2.5E-03 
2 .7E-03  
4 . 9 E - 0 3  

4 . 3 E - 0 3  
1.9E-03 
1 ~ E - 0 3  
1 .3E-03  
1 .7E-03  
5 . 2 E - 0 3  
3 . 3 E - 0 3  
4 . 8 E - 0 3  
4 . 3 E - 0 3  
4 . 2 E - 0 3  
3 . 3 E - 0 3  
5 . 1 E - 0 3  
3 . 5 E - 0 3  
4 . 1 E - 0 3  
4 . 6 E - 0 3  
8.OE-03 

2 . 6 E - 0 3  
1 . 2 E - 0 3  
9 . 6 E - 0 4  
8 . 5 E - 0 4  
1 - 1 E - 0 3  
3 . 2 E - 0 3  
2.OE-03 
2 . 9 E - 0 3  
2 . 6 E - 0 3  
2 . 5 E - 0 3  
2 . 1 E - 0 3  
3 . 2 E - 0 3  
2 . 2 E - 0 3  
2 . 6 E - 0 3  
2 . 8 E - 0 3  
5.OE-03 

3 . 7 E - 0 3  
2.OE-03 
1.6E-03 
1 .4E-03  
1 .9E-03  
5 . 8 E - 0 3  
3 . 6 E - 0 3  
5 . 3 E - 0 3  
4 . 7 E - 0 3  
4 . 6 E - 0 3  
3 .6E-03  
5 . 7 E - 0 3  
3.9E-03 
4 . 5 E - 0 3  
5.OE-03 
8 .7E-03  



SUMMARY 
Page 6 

Aug 2 2 ,  1995 8:26.  a m  

INDIVIDUAL EFFECTIVE DOSE EQUIVALEYT R A T E  (mrem/y)  
( A l l  R a d i o n u c l i d e s  6nd Par;hways) 

D i s t a n c e  ( m >  

D i r e c t i o n  1913  2005 1958 1839 1870 1809 

N 
NNW 

NW 
WNW 

W 
WSW 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

NE 
NNE 

3 . 6 E - 0 3  
1 . 6 E - 0 3  
1.3E-03 
1 . 1 E - 0 3  
1 . 5 E - 0 3  
4 . 4 E - 0 3  
2 . 7 E - 0 3  
4 .  O E  - 0 3  
3 . 6 E - 0 3  
3 . 4 E - 0 3  
2 . 8 E - 0 3  
4 . 3 E - 0 3  
3 .OE-03  
3 . 4 E - 0 3  
3 . 8 E - 0 3  
6 . 7 E - 0 3  

3 . 3 E - 0 3  
1 . 5 E - 0 3  
1.2E-03  
1.OE-03 
i . 4 E - 0 3  
4 . 1 E - 0 3  
2 . 6 E - 0 3  
3 . 7 E - 0 3  
3 . 3 E - 0 3  
3.  2E-03  
2 . 6 E - 0 3  
4 .OE-03  
2 .8E-03  
3 . 2 E - 0 3  
3 . 5 E - 0 3  
6 . E - 0 3  

3.4E-03 
1 .5E-03  
1.2E-03 
1 . 1 E - 0 3  
1 . 4 E - 0 3  
i . 2 E - 0 3  
2 . 6 E - 0 3  
3 . 8 E - 0 3  
3 .4E-03  
3 . 3 E - 0 3  
2 . 7 E - 0 3  
J . 1 E - 0 3  
2 . 9 E - 0 3  
3 . 3 E - 0 3  
3 .7E-03  
6 . 5 E - 0 3  

3 . 8 E - 0 3  
1 .7E-03  
1 . 3 E - 0 3  
1 . 2 E - 0 3  
1 . 6 E - 0 3  
J.6E-03 
2.9E - 0 3  
4 . 2 E - 0 3  
3 . 8 E - 0 3  
3 . 7 E - 0 3  
2 . 9 E - 0 3  
4 . 6 E - 0 3  
3 . 2 E - 0 3  
3 . 7 E - 0 3  
4.OE-03 
7 . 1 E - 0 3  

3 .7E-03  
1 .6E-03  
1 . 3 E - 0 3  
1 . 2 E - 0 3  

2 . 8 E - 0 3  
4 . 1 E - 0 3  
3 . 7 E - 0 3  
3 . 6 E - 0 3  
2 . 9 E - 0 3  
4 . 4 E - 0 3  
3 . 1 E - 0 3  
3 .6E-03  
3 .9E-03  
6 .9E-03  

3 . 9 E - 0 3  
1 .7E-03  
1 . 4 E - 0 3  
1 . 2 E - 0 3  
1 . 6 E - 0 3  
4 .8E  - 0 3  
3.OE-03 
4 . 3 E - 0 3  
3 . 9 E - 0 3  
3 . 8 E - 0 3  
3.OE-03 
4 . 7 E - 0 3  
3 . 2 E - 0 3  
3 . 8 E - 0 3  
4 . 1 E - 0 3  
7.3E -03 



Aug 22, 1995 8 : S j . a m  

7281. 
SUMMARY 
?age 7 

INDIVIDUAL LIFETIME R I S K  (deaths) 
( A 1  1 R a d i o n u c l i d e s  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 1265 1537 200 1 1897 2573 2273 2298 

N 8 . 7 E - 0 8  6 .dE-08 J .3E-08 4 .6E-08 2 .9E-08  3 .5E-08 3 .4E-08  
NNW 3 . 7 E - 0 8  2. 'E-08 : .8E-08 2.OE-08 1.3E-08 1.5E-08 1 .5E-08 

NW 2 . 9 E - 0 8  ? .?E-08  : .5E-08 1 .6E-08 1.OE-08 1 .2E-08  1 .2E-08  
lnlNW 2.5E-G8 1 .SE-08 : .3E-08 1.4E-08 9.OE-09 1 . l E - 0 8  l . l E - 0 8  

lnl 3 . 4 E - 0 8  Z .5E-08 : .7E-08 1 .9E-08 1 .2E-08  1 .5E-08 1 .4E-08  
MSW 1.1:-07 - . ? E - 0 8  3.3E-08 5 .7E-08 3 .6E-08 4 .3E-08  4 . 2 E - 0 8  

sw 6.5E-138 . ' .8E-08 2.3E-08 3 .5E-08  3 .2E-08  2 .7E-08 2 .7E-08 

S 8 .6E-08  6 .4E-08  -1.2E-08 4 .6E-08 2.9E-08 3 .5E-08  3 .4E-08 
S S E  8.5:-28 :.:E-08 l . l E - 0 8  4 .5E-08  2 . 7 E - 0 8  3 .4E-08 3 .3E-08  

SE 6 . 4 E - 0 8  .'.dE-08 1 .3E-08  3 .6E-08 2 .3E-08  2 .8E-08 2 .7E-08 
E S E  1.OE-07 7 . 7 E - 0 8  5 .2E-08 5 .6E-08 1 . 5 E - 0 8  4 .2E-08  4 .2E-08  

E 7 . 2 E - 0 8  5 .3E-08  3.5E-08 3 .8E-08 2.4E-08 2.9E-08 2.9E-08 
ENE 8 . 4 E - 0 8  6 .2E-08  4.1E-08 4 .5E-08 2.8E-08 3 .4E-08 3 .3E-08  

NE 9 .3E-08  6 .9E-08 4 .5E-08  4 .9E-08  3 .1E-08  3 .7E-08 3 .7E-08 
N N E  1 .6E-07 1 .2E-07 8 .1E-08 8 .8E-08 5 .6E-08 6.7E-08 6 .6E-08 

s sw 9 . 8 ~ - 0 8  T . ~ E - o ~  . i 1 .8~ -08  5 . 2 ~ - 0 8  ~ . z E - o ~  3 . 9 ~ - o a  3 . 8 ~ - 0 8  

D i s t a n c e  (m) 

D i  r e c t i  on 1 3 3 1  1468 2305 2372 1699 2333 1596 . e -  

N 5 .9E-08 6 .9E-08 3 .4E-08 3 .3E-08  5.5E-08 3.4E-08 6.1E-08 
NNW 2 .5E-08 2 .9E-08 1.5E-08 1.4E-08 2.4E-08 1 .5E-08 2.6E-08 

NW 2.OE-08 2 .3E-08 1.2E-08 1 .2E-08 1 .9E-08 1.2E-08 2.1E-08 
W N W  1 .8E-08  2.OE-08 l . 1 E - 0 8  1.OE-08 1 .7E-08  1.OE-08 1 .8E-08 

W 2 .3E-08  2 .7E-08 1.4E-08 1 .4E-08 2.2E-08 1.4E-08 2.4E-08 
w sw 7 .2E-08  8 . 5 E - 0 8  3 .2E-08 4.OE-08 6.8E-08 4.2E-08 7.5E-08 

sw 4 .4E-08  5 .2E-08 2.6E-08 2 .5E-08 4 .2E-08  2.6E-08 4 .6E-08 

S 5 .8E-08 6 .9E-08  3.4E-08 3 .3E-08  5 .5E-08 3.4E-08 6.OE-08 
S S E  5 .7E-08  6 .7E-08  3.3E-C8 3 .1E-08  5.3E-08 3 .2E-08 5 .9E-08  

S E  4 . 4 6 - 0 8  5 .1E-08  2 .7E-08 2.6E-08 4 .2E-08 2.7E-08 4 .6E-08  
ES E 7 .1E-08  8 .3E-08  4.1E-08 4.OE-08 6 .6E-08 4.1E-08 7 .3E-08 

E 4 .8E-08 5 .7E-08  2.9E-08 2 .7E-08 4 .5E-08 2.8E-08 5.OE-08 
ENE 5 .7E-08 6 .7E-08  3.3E-08 3 .2E-08 5.3E-08 3.2E-08 5 .8E-08 

N E  6 .3E-08 7 .4E-08  3 .6E-08 3 .5E-08  5 .9E-08 3.6E-08 6 .5E-08 
N N E  l . l E - 0 7  1.3E-07 6.5E-08 6.3E-08 1.OE-07 6.4E-'08 l . l E - 0 7  

ssw 6.6E-08 i . 8 E - 0 8  3.8E-08 3 .6E-08 6 .2E-08 3.7E-08 6.8E-08 

8 .  

O Q 9 0 3 2  



Aug 2 2 ,  1995 8 : 2 6  am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  a n d  P a t h w a y . s )  

SUMMARY 
Page  8 

D i s t a n c e  ( m )  
~~ 

D i r e c t i o n  1913 2005 1958 1839 1870 1809 

N 
NNW 

NW 
!JNW 

W 
iJsw 
sw 
ssw 

S 
S S E  

S E  
ESE 

E 
EN E 

N E  
NNE 

4 .6E-08 2 .3E-08  
2.OE-08 1 .8E-08 
1 .6E-08 '1.5E-08 
1 .4E-08 1 .3E-08  
1.9E-08 1 .7E-08  
5.6E-08 :.2E-08 
3.5E-08 S.3E-08 
5.1E-08 L . 8 E - 0 8  
4 .6E-08 2 .2E-08  
4 .4E-08 L .1E-08  
3 .5E-08 3 . 3 E - 0 8  
5 .5E-08 5 .1E-08 
3 .8E-08 3 .5E-08 
4 .4E-08 4 . l E - 0 8  
4.9E-08 4 .5E-08  
8.6E-08 8.1E-08 

4.4E-08 
1.9E-08 
1.5E-08 
1.3E-08 
1.8E-08 
5.4E-08 
3.4E -08  
4.9E - 08 
4.4E-08 
4 .3E-08 
3.4E -08 
5 .3E-08 
3 .7E-08 
4.3E -08 
4.7E-08 
8.4E - 08 

4.9E-08 4 .8E-08  
2.1E-08 2.OE-08 
1.7E-08 1 .6E-08 
1.5E-08 1.4E-08 
2.OE-08 1 .9E-08 
6.OE-08 5 .8E-08  
3.7E-08 3 .6E-08 
5.4E-08 5 .3E-08 
4.8E-08 4 .7E-08  
4 .7E-08 4 .6E-08  
3.7E-08 3.6E-08 
5.9E-08 5.7E-08 
4.OE-08 3 .9E-08 
4.7E-08 4 .6E-08  
5.2E-08 5.1E-08 
9.2E-08 8 .9E-08  

5.OE-08 
2.2E-08 
1 .7E-08 
1.5E-08 
2.OE-08 
6.1E-08 
3.8E - 08 
5.6E-08 
5.OE-08 
4.8E -08 
3.8E -08 
6.OE-08 
4 .1E-08 
4 .8E-08  
5.3E-08 
9 .4E-08 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

& 7 2 0 1  

~ . O . E . - F e r n a l d  E n v i r o n m e n r a i  Manaaement  Mr. C toDhen  M .  Beckman 
Fac i  1 i t y  Name P r o i e c t  I . P e r s o n  EO C o n t a c t  

7400 W i l l e v  Road P o s t  g f f i c e  Box 538704 
Caci  i i t y  A d d r e s s  Mai 1 i n g  A d d r e s s  

F e r n a l  d Hami 1 t o n  45030 C i n c i n n a t i  OH (15253-8704 
C i t y  C o u n t y  Zi p C i t y  S t a t e  i i  p 

5 1 3 /  5 4 8 - 3 0 0 0  513/ 6 4 8 - 5 2 6 4  
T e l e p h o n e  A r e a  Numoer Te l  e p n o n e  

( A p p l i c a t i o n  n o . ,  i f  t h i s  i s  a r e n e w a l  a D p l i c a t i o n j  S t d .  I n d .  C l a s s .  Code  
31431110128-  P240 4953 

1 .  Comoie t e  a n a  a L t a c n  any o f  t he  f o l i o w i n g  a p p e n a i c e s  m o s t  a p p r o p r i a t e  t o  the  a i r  
c o n t a m i n a n t  sc)urce.  ! n  a d d i t i o n ,  a c o m p l i a n c e  t i m e  s c h e d u l e  f o r m  i s  t o  b e  
a t t a c n e d  w h e n  a p p i i c a o l e .  ChecK a s  a p p r o p r i a c e  t h e  f o l l o w i n g :  

- X A p p e n d i x  A ,  P r o c e s s  
- Appendi  x 6 ,  Fuel - 3 u r n i  ng Equi p m e n t  
- A p p e n d i x  C ,  I n c i n e r a t o r  
-Appendix D ,  S u r f a c e  C o a t i n g  o r  

P r i n t i n g  O p e r a t i o n  
-Appendix E ,  S t o r a g e  Tank 
- A p p e n d i x  il, G a s o l i n e  D i s p e n s i n g  

-Appendix J ,  L o a d i n g  Rack a t  B u l k  
F a c i  1 i t y  

G a s o l i n e  P l a n t  o r  
Termi  n a l  

L i n e  o r  P r i n t i n g  L i n e  
- A p p e n d i x  K ,  S u r f a c e  C o a t i n g  

-Appendix L ;  S o l v e n t  M e t a l  

-Appendix M ,  F u g i t i v e  Dust 
C 1  e a n i  ng 

Emi s s i  on S o u r c e s  

S p e c i  f y  Appena i  x No. 

Manuf a c t  ur i ng  

F a c i  1 i t y  

- A p p e n d i x  N ,  Rubber  T i r e  

- A p p e n d i x  0 ,  Dry C l e a n i n g  

-Appendix P ,  L a n d f i l l s  
-Other A p p e n d i x  
- C o m o i i a n c e  Time S c h e d u l e  

2 .  D e s c r i p t i o n  o f  S o u r c e  ( s a m e  a s  u s e d  on a p p e n a i x 1 : P l a n t  8 - West Eimco F i l t e r  

3 .  Your i d e n t i f i c a t i o n  f o r  S o u r c e  ( s a m e  a s  u s e d  on  a p p e n d i x ) :  8-010 

I ,  b e i n g  t h e  i n d i v i d u a l  s p e c i f i e d  i n  R u l e  3 7 4 5 - 3 5 - 0 2 ( B )  o f  t h e  O h i o  
A d m i n i s t r a t i v e  C o d e ,  h e r e b y  a p p l y  f o r  a Permit t o  O p e r a t e  t h e  a i r  c o n t a m i n a n t  
s o u r c e (  s 1 d e s c r i  b e d  h e r e i  n .  As r e q u i  r e d ,  t l o w i n g  a d d i t i o n a l  d o c u m e n t s  
a r e  s u b m i t t e d  a s  p a r t  o f  t h i s  a p p l i c a t i o n  ( 1 a t t a c h m e n t s ) :  

A t t a c h m e n t s :  A u t h o r i z e d  S i g n a t u r e '  \? 
A p p e n d i x  A Terence D .  Hagen 
Process F1 ow D i a g r a m  Di r e c t o r  Envi  r o n m e n t a l  CornDl  i a n c e  
E m i  s s i o n  C a l c u l a t i o n s  T i t l e  
NESHAP S u b p a r t  H C a l c u l a t i o n s  4/14/7(  

Date 

* P u r s u a n t  t o  OAC R u l e  3 7 4 5 - 3 5 - 0 2 ( B )  ( P e r m i t  t o  O p e r a t e ) .  
O p e r a t i o n  o f  a n  a i r  c o n t a m i n a n t  s o u r c e  w i t h o u t  a n  e f f e c t i v e  p e r m i t  t o  o p e r a t e  i s  
p r o h i b i t e d  t o  3704.05 O h i o  R e v i s e d  Code .  P a g e  1 EPA-3161 



. I ", *e . ..g 

I v FGr . O f f i c - i a l  Use On ly  

L i s t  o f  R a w  M a t e r i a l s  

S l a q  Leach S l u r r y  and 

N e u t r a l  i zed Sump L i q u o r  

D i  c a l  i t e  & Water s l  u r r v  

O E P A  N O .  1431110128 .= 
Source Premi se No.- No .-I A P P E N D I X  A ,  P R O C E S S  
A p p l i c a t i o n  No. FEMP I D  NO. 8-OlQ 

A- 1 

PROCESS D A T A  

Amount ( 1  bs.  / h r .  1 P r i  n c i  p a l  Use 

T o  be f i l t e r e d  9174 l b / h r  

1200 q a l / d a v  F i  1 t e r  P recoa t  

i .  

2 .  

3 .  

4. 

5 .  

6 .  

7 .  

8 .  

9 .  

1 0 .  

11. 

1 2 .  

13. 

14.  

Name o f  p rocess  P l a n t  8 - Wesr: Eimco F i l t e r  

End p r o d u c t  o f  t h i s  p rocess  S l a a  LPach F i l t e r  Cake. N e u t r a l i z e d  Su mD Cake 

P r i m a r y  p rocess  equipment  Wesr. F imco Vacuu m F i l t e r  

and 

and F i l t r a t e  

Y e a r  I n s t a l l e d  1955 Your i d e n t  i f i c a t  i on 8-010 

Make o r  Model Unknown M a n u f a c t u r e r  E i  mco 

C a p a c i t y  o f  equ i  pment ( 1  bs .  / h r  1 : Rated 9174 l b / h r  Max. 10829 1 b /h r  

Method o f  exhaus t  v e n t i l a t i o n :  [ X I  S tack  [ I Window fan [ 3 Roof vent 

Are t h e r e  mu1 t i  p l  e exhaus ts?  [ X I  Yes [ X I  No 
[ X I  O t h e r ,  d e s c r i b e  Qui c k d r a f t  f a n  

O P E R A T I N G  D A T A  

N o r m a l  o p e r a t i n g  schedule:  24 h r s . / d a y ,  5 d a y s l w k . ,  50 wks. / yea r .  

P e r c e n t  annual  p r o d u c t i o n  ( f i n i s h e d  u n i t s )  by season: 
W i n t e r  25 S p r i n g  25 Summer 25 F a l l . 2 5  

H o u r l y  p r o d u c t i o n  r a t e s  ( l b s .  1 :  Average 9174 l b / h r  Maxi mum 10829 1 b /h r  

Annual p r o d u c t i o n  ( i n d i c a t e  u n i t s )  

Type o f  o p e r a t i o n :  [ X I  Cont inuous [ 3 Batch  

I f  b a t c h ,  i n d i c a t e  M inu tes  per  c y c l e  Minu tes  between c y c l  es 

M a t e r i a l s  used i n  p rocess :  

p r o j e c t e d  p e r c e n t  annual  i n c r e a s e  i n  p r o d u c t i o n  -0- 

A PROCESS FLOW D I A G R A M  MUST BE INCLUDED WITH T H I S  A P P E N D I X .  Show e n t r y  and e x i  
p o i n t s  o f  a l l  r a w  m a t e r i a l s ,  i n t e r m e d i a t e  p r o d u c t s ,  by p r o d u c t s  and f i n i s h e l  
p roduc ts .  Label  a 1  1 m a t e r i  a 1  s i n c l u d i n g  a i r b o r n e  contaminants  and o t h e r  w a s t i  
m a t e r i a l s .  Labe l  t h e  process  equipment .  Qdi;lTJ@ss 

See a t t a c h e d  - Process ~- F l o w  D i a g r a m  
~ 



I _ .  I 

- n  ,uNTROL E.211 I PMENT 

C o n t r o l  Eaui oment D a t a :  N / G  
9 

I tem 3 r i m a r v  C o l l e c t o r  Secondarv Col.1 e c t o r  

( a )  Type (See above Coae) 

( b )  Manufac tu re r  

( c )  Model No. 

( d )  Year I n s t a l l e a  

( e )  "ou r  I d e n t i  f i c a I i o n  

( f )  P o l l u t a n t  C o n t r o l l e d  

( g )  C o n t r o l  l e d  p o l  1 u t a n t  

( h )  Pressu re  D r o D  

( i  1 Design e f f i c i e n c y  

(j d D e r a t i  ng e f f i c i e n c y  

e m i s s i o n  r a t e  ( i f  known) 

O E P A  NO.  1431110128 P240 
C o n t r o l  Ezuipment Coae: FEMP I D  NO. 8-010 
( A )  c e t t  1 i ng Chamber ( G ;  .::/clonic Scrubber ( M )  Adsorber  
( 8 )  Cyc ione ( t i )  Iapingernent Scrubber ( N )  Condenser 
(C) M u l t i o i e  Cy.clone ( I > 5 r i  i i c e  Scrubber (0) A f t e r b u r n e r  - C a t a l y t i c  
( D )  E l  e c t r o s t a t i  c P r e c i  p i  t a t o r  ( J  > ' ? e n t u r i  Scrubber ( P I  A f t e r o u r n e r  - Thermal 
( E )  F a b r i c  F i l t e r  (K) ? l a t e  o r  Tray Tower ( 0 )  O t h e r ,  Desc r ibe  
( F )  Spray Chamber ( L :  ? a c k i n g  Tower 

15 

16.  

17 .  

18. 

19. 

20. 

21. 

22 .  

S T A C K  D A T A  

Your S tack  I d e n t i f i c a t i o n  Wesr: Eimco Nash Vacuum PumD Exhaust  (EP8-015)  

Are o t h e r  sources ven ted  t o  t h i s  s t a c k ?  [ X I  Yes [ 1 No 
I f  y e s ,  i d e n t i f y  sources E a s t  Eimco Nash Vacuum PumD (8-011)  

Type: [ X I  Round, t o p  i n s i d e  d iamete r  d imension 8 i n c h e s  
[ 1 R e c t a n g u l a r ,  t o p  i n s i d e  d imens ions  ( L )  x (W) 

H e i g h t :  Above r o o f  3 f t . ,  above ground 45 f t .  

E x i t  gas: Temp. Amb. " F ,  Volume 900 ACFM, V e l o c i t y  2600 ft. / m i  n.  

Cont inuous  m o n i t o r i n g  equipment :  C 1 Yes [ X I  No 
I f  y e s ,  i n d i c a t e  : Type , M a n u f a c t u r e r  

Make o r  Model , Pol  1 u t a n t (  s moni t o r e d  

Emission da ta :  Emissions from t h i s  source have been d e t e r m i n e d  and such d a t a  i s  
i n c l u d e d  w i t h  t h i s  append ix :  [ X I  Yes [ 1 No 

I f  yes ,  check method: [ 1 S tack  T e s t  [ X I  Emiss ion F a c t o r  [ 1 M a t e r i a l  Balance 

Completed by K i D  K lee  , Date 08/ 1 7  /95 



CONTROL El?!-! I PMENT A-2 
OEPA N O .  1431110128 P240 

Concro i  Eauipment Coae: FEMP I D  NO. 8-01Q 

. Conc ro l  EauiDment D a t a :  N / A  
7 

I tem ? r i m a r v  C o l l  e c t o r  Seconaarv C o l l e c t o r  

( a )  Type (See above Code) 

Cb) Manu faccu re r  

( c )  Model No. 

( d )  Year I n s t a l l e a  

( e )  '!our I d e n c i  f i  c a t i o n  

( f )  P o l l u t a n t  C o n c r o l l e a  

( g  1 C o n t r o l  1 ed  p o l  1 utanr:  

I 

e m i s s i o n  r a t e  ( i f  known) 

( h )  P r e s s u r e  D r o D  I 
( i 1 Des ign  e f f i c i e n c y  

( A )  S e t t l i n g  Chamber ( G )  C:ic lonic Scrubber  ( M I  Adsorber  
( B )  Cyc lone  ( H I  iqpingemenc ScruDber ( N )  Condenser 
( C )  M u l t i p l e  Cyc lone  i I )  Ori f i c e  Scrubber  (0) Af te rbu rne r  - C a t a l y t i c  
( 0 )  E l e c t r o s t a t i c  P r e c i p i  L a t o r  ( J  1 Y e n t u r i  Scrubber  ( P I  A f t e r b u r n e r  - Thermal 
( E )  F a b r i c  F i l t e r  ( K )  P l a t e  o r  Tray Tower (Q) Other ,  D e s c r i b e  
(F) Spray Chamber ( L )  Pack ing  Tower 

15 

S T A C K  D A T A  

16. Your S tack  I d e n t i f i c a t i o n  \*lest Eirnco Hood Exhaust (EP8-014A) 

1 7 .  A re  o t h e r  sources  venced t o  c h i s  scack? [ 3 Yes [XI No 
If yes ,  i d e n t i f y  sources 

18. Type: [ X I  Round, t o p  i n s i d e  d iamete r  d imens ion  16 i nches  
[ ] R e c t a n g u l a r ,  t o p  i n s i d e  d imens ions  ( L )  x ( W )  

19. H e i g h t :  Above r o o f  3 f t . ,  above ground 45 f t .  

20. E x i t  gas: Temp. Amb. 'F ,  Volume 1500 ACFM, V e l o c i t y  1074 f t .  / m i  n. 

21. Con t inuous  m o n i t o r i n g  equipment :  [ 1 Yes [ X I  No 
If y e s ,  i n d i c a t e  : Type , Manu fac tu re r  

Make o r  Model , P o l l u t a n t ( s )  m o n i t o r e d  

22. Emiss ion  da ta :  Emissions from t h i s  source have been de te rm ined  and such da ta  i s  

I f  y e s ,  check method: [ I Stack  Tes t  [ X I  Emiss ion  F a c t o r  [ 3 M a t e r i a l  Balance 
i n c l u d e d  w i t h  t h i s  append ix :  [ X I  Yes C 1 No 

Completed by K i D  K l e e  , Date 08/17 /95 
~ 

~ OQg=)3 '7  



ATMOSPHERE SEE CALCULATIONS FOR ATMOSPHERE ATMO5 
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J’ 7 \;J 

URANIUM AND PARTICULATE EMISSIONS FROM THE 
PLANT 8 WEST EIMCO VACUUM FILTER VACUUM PUMP 

EM1 S S I O N S  P A R T  I C U  LAT E 

Lbs /h r  Tons /y r  

ACTUAL 5 .00E-03 1 . 5 0 E - 0 2  

POTENT I AL 7 .50E-03 3.29 E - 0 2  

UNCONTROLLED 7.50E-03 3.29 E - 0 2  
POTENTIAL 

ALLOWABLE 12.7 55.6 

U R A N I U M  

Lbs /h r  Tons /y r  

4.48 E - 04 1.34E-03 

6 .72E-04 2.94E-03 

6.72E-04 2.94E-03 
- 

6 .72E-04 2.94E-03 

2. ASSUMPTIONS and TEST DATA 

A .  Assume vacuum pump emiss ions  a r e  s i m i l a r  t o  those  o f  t h e  E a s t  O l i v e r  
f i l t e r  and t h a t  em iss ions  f rom t h e  vacuum pump may be based on t h e  
r e s u l t s  o f  t h e  s t a c k  t e s t  pe r fo rmed  on May 10, 1995 by t h e  Hayden 
E n v i r o n m e n t a l  Group,  Inc. on t h e  Eas t  O l i v e r  f i l t e r .  R e s u l t s  o f  t h e  
s t a c k  t e s t  i n d i c a t e  uranium e m i s s i o n s  o f  4 .48E-04 l b / h r  and a t o t a l  
p a r t i  c u l  a t e  r e 1  ease r a t e  o f  5.00E-03 1 b / h r .  

8. Normal  o p e r a t i n g  hours  a r e  6000 hours  pe r  y e a r :  P o t e n t i a l  o p e r a t i n g  
h o u r s  a r e  8760 hours  p e r  y e a r .  

C .  P o t e n t i a l  e m i s s i o n s  a r e  assumed t o  be 1 . 5  t i m e s  normal  e m i s s i o n s .  

I 

A .  A c t u a l  u ran ium e m i s s i o n s :  

U = 4 .48E-04  l b / h r  ( f r o m  s t a c k  t e s t )  

4 .48E-04 l b  U I 6000 h r s  I 1 t o n  I = 1.34E-04 t o n s  U 
hou r  I y e a r  12000 l b s l  yea r  

6 .  P o t e n t i a l  u ran ium e m i s s i o n s :  

4 .48E-04 l b  U I 1.5 L = 6.7215-04 l b  
h r  I I .  h r  

= 2.94E-03 t o n s  U 6.72E-04 l b  U I 8760 h r s  I 1 t o n  I 
h o u r  I y e a r  12000 l b s  I y e a r  



.r 
7-20 n 

z. Uncontrolled pccential ;raniurn emissions: 

Since there t s  no conr:roi equipmenr: r ,n  this stacK, the uncontrolled 
potential emissions ; J i i l  equai the porential emissions. 

3 ,  Allowable uranium emissions: 

4. PARTICULATE (PM) EMISSIONS 

A. Actual parti cui ate ( P M )  emi ssions: 

PM = 5.00E-03 lb/hr (from stack test) 

5.00 E - 0 3  lb 3FV1 I 6000 hrs  ! 1 ton L = 1 .50E-02  tons PM 
h r  i year 12000 lbsl year 

8 .  Potential parE'cuiace emissions: 

5 . 0 0 - 0 3  lb Li I 1.5 L = 7.50E-03 l b  P M  
hour I I hr 

7 . 5 0 E  - 0 3  l b  P M  I 8 760 hrs  I 1 ton L = 3 .29E-02 tons PM 
hour I year 12000 lbsl year 

C. Uncontrolled potential particulate emissions: 

Since there is no control equipment on this stack, the uncontrolled 
potential emissions will equal the potential emissions. 

D. A1 1 owabl e parti cul ate emi s s i  ons: 

Process weight rate ( P )  in tons/hr: 

10829 lb I 1 t o n  I = 5.4145 t o n 5  
hour I 2000  1 bs I hour 

From Table I o f  the Ohio Administrative Code 3745-17 -11 :  

Allowable emissions ( E )  in lbs/hr: 

E = 4.10(P) ' .b7 
E = 4 .  10 (5 .4145) " -67  

E = 12.7 lbs PM/hour 

12.7 lbl 8 760 hrs I 1 ton L = 55.6 
hour I year 12000 lbsl year 



... 

E M I S S I O N S  

ACTUAL 

POTENT I AL 

UNCONTROLLED 
POTENT I AL 

ALLOWABLE 

URANIUM AND PARTICULATE EMISSIONS FROM THE 
PUNT 8 WEST EIMCO FILTER HOOD EXHAUST . 

PARTICULATE U R A N I U M  

Lbs /h r  Tons /v r  Lbs /h r  Tons/yr  

4 .16E-03 1.25E-03 8.32E-05 2 .49E -04  

4.16E-05 1.82E-02 8.32E-05 3.64E -04  

4.16E-05 1.82E-02 8.32E-05 3 . 6 4 5 0 4  

12.7 5 5 . 6  8 :32E-05 3.64E-04 

1. FILTER HOOD EMISSION SUMMARY 

2. ASSUMPTIONS and TEST DATA 

A .  The a i r  i n  t h e  v i c i n i c y  o f  t h e  f i l t e r s  i s  assumed t o  have a maximum alpha 
a c t i v i t y  o f  1.0E.' '  rn ic rocur ies /cm? and i s  i n d i c a t i v e  o f  t h e  a i r  be ing  
exhausted  t h r o u g h  t h e  f i l t e r  hood. T h i s  a c t i v i t y  i s  based on a i r  sample 
r e s u l t s  o b t a i n e d  i n  t h e  area o f  vacuum f i l t e r  o p e r a t i o n s  o f  a s i m i l a r  
n a t u r e .  Th is  a c t i v i t y  i s  cons idered t o  be r e p r e s e n t a t i v e  o f  t h e  emiss ions  
t h a t  wou ld  occur  a t  b o t h  average and maximum process  feed r a t e s .  

B .  A l l  o f  t h e  a lpha  a c c i v i t y  i s  a t t r i b u t e d  t o  n a t u r a l  u ran ium w i t h  a 
s p e c i f i c  a c t i v i t y  c o e f f i c i e n t  o f  0 .676 m i c r o c u r i e s / g r a m .  

C .  P a r t i c u l a t e  emiss ions ( r e s u l t i n g  f r o m  e n t r a i n m e n t  i n  wa te r  d r o p l e t s )  a r e  
b a c k - c a l c u l a t e d  from uran ium emiss ions  da ta  assuming t h e  percentage o f  
u r a n i u m  i n  a p a r t i c u l a t e  f o r m  i s  2%. Th is  assumpt ion i s  based on upon 
P l a n t  8 Ro ta ry  K i l n  and P r i m a r y  C a l c i n e r  o b s e r v a t i o n s  and t h e  uranium 
c o n t e n t  o f  t h e  feed m a t e r i a l .  

0 .  F l o w  t h r o u g h  t h e  hood i s  1500 ACFM; D iameter  i s  1 6  i n c h e s .  

3. URANIUM CONCENTRATION IN VENT EXHAUST: 

1 . O E - 1 1  m i c r o c u r i e s  I a r a m  1 = 1.48E-11 ararns 
cm' I 0.676 m i c r o c u r i e s  I cm3 

m3 I Ka 12.205 1 b L  = 9.24E-1.0 l b s  l o b  m'l 1 . 4 8 E - 1 1 a l  
cm3 I m3 135.314 f t j l l O O O  91 Kg I f t3  

4. URANIUM EMISSIONS 

A .  A c t u a l  u ran ium e m i s s i o n s :  

1500 f t3  I 60 min  I 9 . 7  4E-10 l b s  U 1 = 8;32E-05 l b s  U 
mi n I hour  I f t3 I hour  

8.37F - 0 5  l b s  U I 6000 hours  I t o n  I = 2.49E-04 t o n s  U 
hou r  I , y e a r  I 2000 l b  1 



8 .  ?otentiai uranium emissions: 

8.37F - n  - 5  lb s U I 8760 hours I + - 0  n ' = 3 .64E-04 tons U 
hour i year I 2000 lb I year 

j C. Uncontrolled potential emissions: 

Since no controi equipment is used on the the vacuum pumDs or filter hood 
exhausts, the uncontrolled potential emissions will equal the potential 
emi ssi ons. 

D .  Allowable emis'sions: 

The allowable uranium emissions are equal to the potential uranium 
emi ssi ons. 

5. PARTICULATE (PM) EMISSIONS 

A .  Actual parti cul ate emi ssi ons: 

4.16E - 0 3  l b s  P M  1 6000 hours I ton I = 1.25E-03 tons PM 
, hour I year I 2000 lb I year 

B . Pot en t i a 1 pa r t i cu 1 a te emi s s i ons : 

4 .16E-05 lbs PM I 8 760 hrs I ton I = 1.82E-02 tons PM 
hour I year I 2000 lb I year 

C. Uncontrolled potential emissions: 

Since no controi eauipment i s  used on the the vacuum pumps or filter hood 
exhausts, the uncontrolled potential emissions will equal the potential 
emissions. 

D .  Allowable emissions: 

Process weight rate ( P )  in tons/hr: 

10829 lbs I ton I = 5.4145 tons 
hour I 2000 lbs 1 hour 

From Table I of the Ohio Administrative Code 3 7 4 5 - 1 7 - 1 1 :  

Allowable emissions ( E )  in lbs/hr: 

E = 4 . 1 0 (  P ) . " . l i i  

E = 4 . 1 0 ( 5 . 4 1 4 5 ) u 6 7  

E = 12.7 lbs/hour 

12.7 lb I 8760 hrl tons L = 5 5 . 6  tons PM 
Hr I y r 12000 lbl year 

l 

0 



C A P 8 8 - P C  

Vers ion  1 .00  

C lean A i r  Ac t  Assessment P.ackage - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  A,ssessrnent 
Aug 23, 1995 8:lO am 

Faci  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT P R O J E C T  

7400 !JILLEY ROAD 
Address: P . O .  B O X  538704 

C i t y :  C I N C I N N A T I  
S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

2.17E-02 

A t  T h i s  L o c a t i o n :  969 Meters N o r t h  N o r t h e a s t  

Source Ca tegory :  R E M E D I A T I O N  S I T E  
0 Source Type: S tack  

Emiss ion  Year :  1994 

Comments: P l a n t  8 West Eirnco Hood & vacuum pump exhaust  
1 = Vacuum Pump ven t ,  2 = Hood exhaus t  

M o n i t o r  assessment 

D a t a s e t  Name: P24O-G1 
D a t a s e t  Da te :  Aug 23,  1995 8 : 0 9  am 

Wind F i l e :  WNDEILES\FEMPSTD.WND 



Aug 2 1 ,  1995 8:lO am S Y N O P S I S  
Page 1 

YAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  Of The i n d i v i d u a l :  969 M e t e r s  N o r t h  N o r t h e a s t  
L i  f e t i r n e  F a t a l  Cancer  R i s k :  2.82E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi v a i  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

E F F E C  

7 .04E-05 
8 .03E-05 
1 .72E-03 
1' .68E-01 
6.86E-05 
2.39 E - 0 2  
1.89E-03 

2 .17E-02 



. RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1994 

Nuc l  i de 

R A -  226 
RA-228 
T H  - 228 
T H  - 230 
T H  - 232 
U - 234 
iJ - 235 
U-236 
U - 238 
A C  - 228 
RA-224 
TH-231 
TH-234 

C 1  a s s  

W .  
W 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
W 
Y 
Y 

S i  ze 

1.00 
1.00 
1.00 
1 .00  
1.00 
1.00 
1 . o o  
1.00 
1.00 
1.00 
1.00 
1.00 
1 . o o  

Source  Source  
#1 32 TOTAL 

C i / y  C i / y  C i  l y  

2 .6E-07 4 .8E-08  
1.OE-06 1.9E-07 
l . l E - 0 5  2.OE-06 
7 .7E-07 1 .4E-07  
1 .7E-06 3 .2E-07  
2 .9E-04  5 .4E-05  
1 .5E-05 2 .9E-06  
1 .5E-05 2.OE-06 
3 .8E-04 7 .1E-05  
1.OE-06 1.9E,-O7 
l . l E - 0 5  2.OE-06 
7.3E-08 1 .4E-08  
3 .8E-04 7 .1E-05  

3 ., 1 E - 07 
1.2E-06 
1.3E-05 
9.1E-07 
2.OE-06 
3 .4E-04 
1.8E-05 
1.7E-05 
4 .5E-04 
1.2E-06 
1.3E-05 
8.7'E-08 
4 .5E-04  

S I T E  I N F O R M A T I O N  

Tempera ture :  12  degrees C 
P r e c i p i t a t i o n :  98 cm/y 
M i  x i  ng He i  g n t  : 950 m 

SY NOPS I S 
Page 2 



Aug 2 1 ,  1995 8:lO a m  

S 0 U RC E I N FORMAT I 0 M 

Source  Number: 1 2 

L 1-20  1 

S Y  N0P.S I S 
?age 3 

S t a c k  H e i g h t  ( m ) :  1 3 . 7 2  1 3 . 7 2  
D i  amete r  ( m 1 : 0 . 2 0  0 .41  

Plume R i s e  
Momentum ( m / s ) :  1.31E-t-01 5.46E+00 

E x i  T: Ve l  o c i  ry 1 

AGRICULTURAL D A T A  

V e g e t a b l e  M i l k  Meat  

F r a c t i o n  Home Produced:  
F r a c t i o n  From Assessment Area:  

F r a c t i o n  I m p o r t e d :  

0 . 7 0 0  0 . 3 9 9  0 . 4 4 2  
0 . 3 0 0  0 .601  0 . 5 5 8  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

Food A r r a y s  were  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u i  t V a l u e s  usea .  

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1252 1207 1926 1561 1265 969 1070 1137 1 1 7 1  1312 
' 1308 1318 1238 1236 1850 1382 1190 1186 1 7 3 1  1695 



V e r s i o n  i.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non - Radon I n d i  v i  dua 1 Assessment 
Aug 23,  1995 8:lO a m  

F a c i  1 i t y :  FERNALD E N V I R O N M E N T A L  MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address :  P . O .  30X 538704 

C i t y :  C I N C I N N A T I  
S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  R E M E D I A T I O N  S I T E  
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1994 

Comments: P l a n t  8 West Eimco Hood & vacuum pump e x h a u s t  
1 = Vacuum Pump v e n t ,  2 = Hood e x h a u s t  

D a t a s e t  Name: 2240-G1 
D a t a s e t  D a t e :  Aug 23 ,  1995 8:09 am 

Winid F i l e :  !dNDFILES\FEMPSTD.WND 



1 9 9 5  8:lO. a m  Aug L 2 ,  
- *  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l  e r t e d .  
I n d i v i d u a l  
, (mrern /y)  

GONADS 
BREAST 
R MAR 
LUNGS 
T H Y R O I D  
E N D O S T  
?MNDR 

7 . 0 4 E  - 0 5  
8 . 0 3 E - 0 5  
1 . 7 2 E - 0 3  
' 1 . 6 8 E - 0 1  
6 . 8 6 E - 0 5  
2 . 3 9 E - 0 2  ' 

1 . 8 9 E  - 0 3  

EFFEC 2 . 1 7 E - 0 2  

PATHWAY E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

P a t h w a y  

S e l e c t e d  
I n d i  v i  d u a l  

(mrern/y 1 

SUMMARY 
P a g e  1 

I NGEST I ON 1 . 3 7 E  - 0 3  
I N H A L A T I O N  2 . 0 3 E - 0 2  
A I R IMMERSION 8 . 9 1 E - 1 0  
GROUND SURFACE 1 . 3 7 E - 0 5  
I N T E R N A L  , 2 . 1 7 E - 0 2  
EXTERNAL 1 . 3 7 E - 0 5  

T O T A L  2 . 1 7 E - 0 2  



Aug 2 2 ,  1995 8:  10 .  a m  

NUCLIDE E F F E C T i V E  D O S E  EQUIVALENT' SUMMARY 

Nucl i d e  

Sel ected 
Individual 

(mrem/y 1 

R A -  226 
RA-228 
T H  - 228 
TH - 230 

,TH - 232 
U - 234 
U - 235 
U - 236 
U - 238 
A C  - 228 
RA-224 
T H - 2 3 1  
T H  - 234 

TOTAL 

1 .16E-06 
1 .88E-06 
6 .30E-04 
4 . 4 1  E-05 
1 .42E-04 
9 .16E-03 
4 .67E-04 
4 . 3 1 E - 0 4  
1.08E-02 
2.04E-08 
8.86E - 06 
1.68E - 11 
7.43E-06 

2.17E-02 

SUMMARY 
Page 2 



Aug 2 1 .  1995 8 :  10. am 

Cancer 

LEUKEMIA 
BONE 
T H Y R O I D  
B R E A S T  
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

C A N C E R  R I S K  SUMMARY 

TOTAL 

Pa thway  

Sel  e c t e a  i n a i  v i  d u a i  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .93E - 0 9  
1 .27E-09 
1 .58E-  11 
1 . 7 9 E  - 10 
2.75E -07 
1.09E- 10 
1 . 9 7 E -  10 
1.i2E-10 
6.95E-  11 
4 .05E - 0 9  
8.50E - 11 

2.82E-07 

PATHWAY R I S K  SUMMARY 

I NGEST I ON 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
E X T  E RNA L 

Sel  e c t e d  I n d i  v i  dua 1 
T o t a l  i i  f e t i m e  

F a t a l  Cancer  R i s k  

7 .26E-09  
2.75E-07 
2.04E- 14 
3.15E- 10 
2.82E-07 
3.15E- 10 

SUMMARY 
Page 3 

TOTAL 2.82E-07 



Aug 23.  1995 8:  10. a m  

Nuc l  i de 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

RA-226 
R A -  228 
T H  - 228 
TH - 220 
TH - 2 2 2  
U - 234 
U - 235 
U-236 
U - 238 
AC - 228 
RA- 224 
TH-231 
TH - 234 

TOTAL 

1.49E- 11 
1.89E-  11 
1 .26E-08 
3 . 6 1  E -  10 
7.97E-10 
1.17E-07 
6 . l l E - 0 9 '  
5 .52E-09 
1 .39E-07 
4 . l l E - 1 3  
1.99E- 10 
4 .91E-16 
2.28E - 10 

2.82E-07 



+ -  

I N D I V I D U A L  E F F E C T I V E  D O S E  EQUIVALENT R A T E  (rnrern/y) 
( A l l  R a d i o n u c i i d e s  and P a t h w a y s )  

SUMMARY 
Page 5 

~~ 

D i s t a n c e  ( m )  

D i r e c t i o n  1252 1207 1926 1561 1265 9 69 1070 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S  E 

E 
EN E 

N E  
NNE 

8,2€ -03 
3 .5E-03  
2 . 8 E - 0 3  
2 .5E-03  
3 .3E-03  
9 . 9 E - 0 3  
6 . 1 E - 0 3  
9 . 2 E - 0 3  
8 . 1 E - 0 3  
8.OE-03 
6.OE-03 
9 . 8 E - 0 3  
6 . 8 E - 0 3  
7 .9E-03  
8 . 7 E - 0 3  
1 . 5 E - 0 2  

8,6E- 03 
3 . 7 E - 0 3  
2 . 9 E - 0 3  
2 . 6 E - 0 3  
3 . 4 E - 0 3  
1.OE-02 
6 . 5 E - 0 3  
9 . 7 E - 0 3  
a . 5 ~ - 0 3  
a . 5 ~ - 0 3  
6 . 3 E - 0 3  
1 .OE-02 
7 . 2 E - 0 3  
8 . 3 E - 0 3  
9 . 2 E - 0 3  
1 . 6 E - 0 2  

J. 3E-03  
1.9E-03 
1 .6E-03  
1 . 4 E - 0 3  
1 . 8 E - 0 3  
5 . 2 E - 0 3  
3 . 3 E - 0 3  
4 . 7 E - 0 3  
d .  2E-03  
3 . 1 E - 0 3  
3 .3E-03  
5 . 1 E - 0 3  
3 .6E-03  
4 . 1 E - 0 3  
4 . 5 E - 0 3  
7 . 9 E - 0 3  

5 .9E-03  
2.6E-03 
2.. lE.03 
1 .8E-03  
2 .4E-03  
7 . 1 E - 0 3  
4 . 4 E - 0 3  
6 .5E-03  
5 .8E-03  
5 .7E-03  
4 . 4 E - 0 3  
7.OE-03 
4 . 9 E - 0 3  
5.6E-03 
6 . 2 E - 0 3  
1 . 1 E - 0 2  

8.OE-03 
3 . 5 E - 0 3  
2 . 8 E - 0 3  
2.4E-03 
3 . 2 E - 0 3  
9 . 8 E - 0 3  
6.OE-03 
9.OE-03 
8.OE-03 
7 . 9 E - 0 3  
5 . 9 E - 0 3  
9 . 6 E - 0 3  
6 . 7 E - 0 3  
7 . 7 E - 0 3  
8 . 6 E - 0 3  
1 .5E-02  

1 . 2 E - 0 2  
5.OE-03 
4.OE-03 
3 . 5 E - 0 3  
4 . 6 E - 0 3  
1 .4E-02  
8 . 9 E - 0 3  
1 . 4 E - 0 2  
1 . 2 E - 0 2  
1 . 2 E - 0 2  
a. ~ ~ - 0 3  
1 . 4 E - 0 2  
1.OE-02 
1 .2E-02  
1 . 3 E - 0 2  
2 . 2 E - 0 2  

1 .OE-02 
4 .4E-03  
3 .5E-03  
3.1E-03 
4.OE-03 
1.3E-02 
7.7ErOJ 
1 .2E-02  
1 .OE-02 
1.OE-02 
7 .5E-03  
1.2E-02 
8 .6E-03  
9.9E-03 
1 .1E-02  
1 .9E-02  

D i s t a n c e  ( m )  

D i r e c t i o n  1137 1171 1312 

~ ~~ 

1308 1318 1238 1236 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

9 .5E-03  
4.OE-03 
3 .2E-03  
2 .8E-03  
3 .7E-03  
1 .1E-02  
7 . 1 E - 0 3  
1.E-02 
9 . 3 E - 0 3  
9 . 3 E - 0 3  
6 .9E-03  
1 .1E-02  
7 . 8 E - 0 3  
9 . 1 E - 0 3  
1.OE-02 
1 .7E-02  

9.OE-03 
3 . 9 E - 0 3  
3 . 1 E - 0 3  
2 . 7 E - 0 3  
3 . 6 E - 0 3  
1 . 1 E - 0 2  

7 .6E-03  
3.3E - 0 3  
2 . 6 E - 0 3  
2 . 3 E - 0 3  
3.OE-03 
9 . 3 E - 0 3  

8 . 9 E - 0 3  
8 . 9 E - 0 3  
6 . 6 E - 0 3  
1 . 1 E - 0 2  
7 . 5 E - 0 3  
8 . 7 E - 0 3  
9 . 6 E - 0 3  
1 . 6 E - 0 2  

7 . 5 E - 0 3  
5 . 6 E - 0 3  
9 .1E-03  
6 . 3 E - 0 3  
7 . 3 E - 0 3  
8 .1E-03  
1 . 4 E - 0 2  

7 .6E-03  
3 .3E-03  
2.6E-03 
2 .3E-03  
3 .1E-03  
9 . 3 E - 0 3  
5.7E'-03 
8.6E-03 
7 .6E-03  
7 .5E-03  
5.7E-03 
9 . 2 E - 0 3  
6.3E-03 
7 .4E-03  
8 .1E-03  
1 .4E-02  

7 . 6 E - 0 3  
3 . 3 E - 0 3  
2.6E-03 
2 .3E-03  
3.OE-03 
9 .2E-03  
5 . 7 E - 0 3  

7 .4E-03  
5 . 6 E - 0 3  
9 . 1 E - 0 3  
6 .3E-03  
7 .3E-03  
8.OE-03 
1 .4E-02  

8 .3E-03  
3 .6E-03  
2 .8E-03  
2 . 5 E - 0 3  
3 . 3 E - 0 3  
1.OE-02 
6 . 2 E - 0 3  
9 .3E-03  
a, ZE-03 
8 . 2 E - 0 3  
6 .1E-03  
1 .OE-02 
6 .9E-03  
8.OE-03 
8 . 8 E - 0 3  
1 .5E-02  

8 .3E-03  
3.6E-03 
2.9E-03 
2.5E-03 
3 .3E-03  
1.OE-02 
6.2E-03 
9 .4E-03  

6.1E-03 
1.OE-02 
6 .9E-03  
8.OE-03 
8 . 9 E - 0 3  
1.5E-02 



Aug 2 2 ,  1995 a: 10. am SUMMARY 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT R A T E  (mrem/y) 
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i  r e c t i o n  1850 1382 1190 1186 1731  1695 

N 
NNW 
N W  

It/ N W 
W 

ilsw 
sw 

-SSW 
S 

S S E  
S E  

E S E  
E 

ENE 
N E  

N N E  

4 . 5 E - 0 3  
2.OE-03 
1 . 6 E - 0 3  
1 . 5 E - 0 3  
1 . 9 E - 0 3  
5 . 5 E - 0 3  
3 . 5 E - 0 3  
5.OE-03 

3 . 5 E - 0 3  
5 . 4 E - 0 3  
3 . 8 E - 0 3  
4 .4E  - 0 3  
4 . 8 E  - 0 3  
8 . 4 E - 0 3  

7.OE-03 
3 . 1 E - 0 3  
2 . 4 E - 0 3  
2 . 2 E - 0 3  
2 . 8 E - 0 3  
8 . 6 E - 0 3  
5 . 3 E - 0 3  
7 . 9 E - 0 3  
7.OE-03 
6 . 9 E - 0 3  
5-2E-03 
8 . 4 E - 0 3  
5 . 8 E - 0 3  
6 . 8 E - 0 3  
7 . 5 E - 0 3  
1 . 3 E - 0 2  

a .  ~ ~ - 0 3  
3 . 8 E - 0 3  
3 .OE-03 
3 . 7 E - 0 3  
3 . 5 E - 0 3  
1 . 1 E - 0 2  
5 . 6 E - 0 3  
9 . 9 E - 0 3  
3 . 7 E - 0 3  
3 . 7 E - 0 3  
5 . 5 E - 0 3  
1 1E-02 
7 . 3 E - 0 3  
8 . 5 E - 0 3  
9 . 4 E - 0 3  
1 . 6 E - 0 2  

8 .9E-03  
3 . 8 E - 0 3  
3.OE-03 
2 .7E-03  
3 . 5 E - 0 3  
1 . 1 E - 0 2  
6 . 6 E - 0 3  
1 .OE-02 
a . 8 ~ - 0 3  
8 . 7 E - 0 3  
6 .5E-03  
1. I€-02 
7 .4E-03  
8 . 5 E - 0 3  
9 . 4 E - 0 3  
1 . 6 E - 0 2  

5.OE-03 
2 . 2 E - 0 3  
1 .8E-03  
1 . 6 E - 0 3  
2 . 1 E - 0 3  
6 . 1 E - 0 3  
3 . 8 E - 0 3  
5 . 6 E - 0 3  
5.OE-03 
4 . 9 E  - 0 3  
3 . 8 E - 0 3  
6.OE-03 
4 . 2 E - 0 3  
4 . 8 E - 0 3  
5.3E-03 
9 . 3 E - 0 3  

5 . 2 E - 0 3  
2 .3E-03  
1 . 8 E - 0 3  
1 . 6 E - 0 3  
2 .2E-03  
6 . 3 E - 0 3  
3 . 9 E - 0 3  
5 . 8 E - 0 3  
5 . 1 E - 0 3  
5.OE-03 
3 . 9 E - 0 3  
6 . 2 E - 0 3  
4 . 3 E - 0 3  
5 .OE-03 
5 . 5 E - 0 3  
9 . 5 E - 0 3  
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INDIVIDUAL LIFETIME R I S K  ( s z a t h s )  
' ( A 1  1 Radi o n u c i  i d e s  and P a t n w a y s )  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 1252 1207 1926 1561 1265 9 69 1070 

N 
NNW 

NW 
NNW 

'!ii 
YSW 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
N N E  

l . l E - 0 7  i . l E - 0 7  5.4E-08 7.5E-08 
4 . 4 E - 0 8  L . 7 E - 0 8  2.4E-08 3.2E-08 
3 .5E-08  5 .7E-08 1.9E-08 2.6E-08 
3 .1E-08  C.3E-08 ! . ?E-08  2.3E-08 
4 . 1 E - 0 8  L . 3 E - 0 8  ? .?E-08  3.OE-08 
1 . 3 E - 0 7  1 .4E-07 6 .?E-08  9.2E-08 
7 .9E-08  Z .3E-08 4 .1E-08 5.7E-08 
1 .2E-07  ;.3E-07 6.OE-08 8 .4E-08 
1.OE-07 ! .1E-07 5.4E-08 7.4E-08 
1.OE-07 : .1E-07 3.2E-08 7.3E-08 
7 .7E-08 8 .1E-08  4.2E-08 5 .6E-08 
1 .3E-07 1.3E-07 6.5E-08 9.OE-08 
8 . 7 E - 0 8  9 .2E-08 4.5E-08 6.2E-08 
1.OE-07 l . l E - 0 7  5.2E-08 7.2E-08 
l . l E - 0 7  1.2E-07 5.8E-08 8.OE-08 
1 .9E-07 2.OE-07 1.OE-07 1 .4E-07 

1 .OE-07 
4.4E -08  
3.5E-08 
3.1E-08 
4 .  O E  -08  
i . 3 E - 0 7  
7 . 7E.-08 
1.2E-07 
1 .OE-07 
1 .OE-07 
7.6E-08 
1.2E-07 
8.6E - 0 8  
1 .OE-07 
1.1E-07 
1.9E-07 

1.6E-07 1.3E-07 
6.4E-08 5 .6E-08 
5 .1E-08 4.4E-08 
~ S E - O ~  3 . 9 ~ - 0 8  
5 .9E-08 + 5 . l E - 0 8  
1 .9E-07 1.6E-07 
1.2E-07 9.9E-08 
1 .8E-07 1.5E-07 
1 .5E-07  1.3E-07 
1 .5E-07 1.3E-07 
l . l E - 0 7  9 .7E-08 
1 .9E-07 1.6E-07 
1 .3E-07 1.1E-07 
1 .5E-07 1.3E-07 
1 .7E-07 1.4E-07 
2.8E-07 2.4E-07 

D i s t a n c e  ( m )  

D i  r e c t i  on 1137 , 1171 1312 1308 1318 1238 1236 

N 
NNW 

NW 
WNW 

W 
w s w  
sw 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

NE 
NNE 

1.2E-07 1.2E-07 9.8E-08 9 .9E-08 .  9 .7E-08 
5.1E-08 4 .9E-08 4 . 2 E - 0 8 .  4 .2E-08 4 .1E-08 
4 .1E-08 3.9E-08 3.3E-08 3.3E-08 3.3E-08 
3.6E-08 3.4E-08 2.9E-08 2.9E-08 2.9E-08 
4 .7E-08 4.5E-08 3.8E-08 3 .9E-08 3.8E-08 
1.5E-07 1.4E-07 1.2E-07 1.2E-07 1.2E-07 
9 .1E-08  8.7E108 7.3E-08 7 .4E-08 7.3E-08 
1.4E-07 1.3E-07 l . l E - 0 7  l . l E - 0 7  l . l E - 0 7  
1.2E-07 1.2E-07 9.7E-08 9 .7E-08  9.6E-08 
1.2E-07 l . l E - 0 7  9.6E-08 9 .6E-08 9.5E-08 
8.9E-08 8.5E-08 7 .2E-08 7 .2E-08 7 .2E-08 
1 .5E-07 1.4E-07 1.2E-07 1.2E-07 1.2E-07 
1.OE-07 9.6E-08 8 .1E-08 8 .1E-08 8.OE-08 
1.2E-07 l . l E - 0 7  9 .4E-08 9 .5E-08 9 .3E-08 
1.3E-07 1.2E-07 1.OE-07 1.OE-07 1.OE-07 
2.2E-07 2.1E-07 1.8E-07 1.8E-07 1.8E-07 

1.1E-07 1.1E-07 
4 .5E-08 4.5E-08 
3 .6E-08 3.6E-08 
3.1E-08 3.2E-08 
4 .2E-08  4.2E-08 
1.3E-07 1.3E-07 
8.OE-08 8.OE-08 
1.2E-07 1.2E-07 
l . l E - 0 7  l . l E - 0 7  
1.1E-07 1.1E-07 
7.8E-08 7.9E-08 
1.3E-07 1.3E-07 
8 . 8 ~ - 0 8  8 . w - 0 8  
1.OE-07 1.OE-07 
1.1E-07 l.lE-07 
2.OE-07 2.OE-07 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

D is tance  ( m )  

D i  r e c t i  on 1850 1382 1190 1186 1731 . 1695 

N 
NNW 
NW 

WNW 
W 

WSW 
sw 

ssw 
S 

SSE 
SE 
ESE 

E 
EN E 
N E  

N N E  

5.8E.-08 
2.5E-08 
2.OE-08 
1.8E-08 
2.4E - 08 
7.1E-08 
4.4E-08 
6.4E - 08 
5.7E-08 
5.6E - 08 
4.4E -08 
6.9E-08 
4.8E-08 
5.6E-08 
6.1E-08 
1.1E-07 

9.1E-08 1.lE-07 l.lE-07 
3.9E-08 4.8E-08 4.8E-08 
3.OE-08 2.8E-08 3.8E-08 
2.7E-08 3.3E-08 3.3E-08 
3.6E-08 2 .4E-08  4.4E-08 
i.lE-07 1.4E-07 1.4E-07 
6.8~-08 a.5~-08 a.5~-08 

a.8~-08 i . i ~ - 0 7  ~ ~ - 0 7  

1.OE-07 !.3E-07 1.3E-07 
9.OE-08 l.lE-07 l.lE-07 

6.7E-08 8.3E-08 8.3E-08 
l.lE-07 l.4E-07 1.4E-07 
7.5E-08 9.4E-08 9.5E-08 
8.7E-08 l.lE-07 l.lE-07 
9.6E-08 1.2E-07 1.2E-07 
1,7E-07 2.1E-07 2.1E-07 

6.4E-08 6.6E-08 
2.8E-08 2.9E-08 
2.2E-08 2.3E-08 
1.9E-08 2.OE-08 
2.6E-08 2.7E-08 
7.8~-08 a.i~-08 
4.8E-08 5.OE-08 
7.1E-08 7.4E-08' 
6.3E-08 6.6E-08 

4.9E-08 5.OE-08 
7.7E-08 7.9E-08 
5.3E-08 5.5E-08 
6.2E-08 6.4E-08 
6.8E-08 7.OE-08 
1.2E-07 1.2E-07 

~ . z E - o ~  6.4~-oa 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non -Radon I n d i v i d u a l  Assessment 
Aug 23 ,  1995 8 : lO a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  B O X  538704 

7400 NILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

1 .46E-02 

A t  T h i s  L o c a t i o n :  1265 M e t e r s  N o r t h  N o r t h e a s t  

Source  C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: P l a n t  8 West Eimco Hood & vacuum pump e x h a u s t  
1 = Vacuum Pump v e n t ,  2 = Hood e x h a u s t  

M o n i t o r  assessment 

D a t a s e t  Name: P240-GZ 
D a t a s e t  D a t e :  Aug 23 ,  1995 8:09 a m  . .  

Wind F i  1 e :  WNDFI LES\FEMPSTD.WND 



Aug 2 3 ,  1995 8:lO a m  S Y N O P S I S  
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1265 M e t e r s  N o r t h  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  1 .90E-07  

ORGAN D O S E  EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  va 1 e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMN D R 

EFFEC 

4 . 8 1 E - 0 5  
5 .50E-05  
1.17E-03 
1 . 1 3 E - 0 1  
4.69E-05 
1.63E-02 
1 .29E-03  

1 .46E-02  



Aug 2 3 ,  1995 8:lO am 

Nuci i d e  C1 a s s  

?ADIONUCL!DE E M I S S I O N S  D U R I N G  T2E Y E A R  1994 

S i z e  

RA - 226 
PA- 228 
T H  - 228 
T H  - 230 
' t i -232 
J - 234 
u - 2 3 5  
iJ-236 
il- 238 
ac  - 228 
RA-224 
TH-231 
T H  - 234 

W 
W 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
W 
Y 
Y 

1.00 
1.00 
1.00 
1.00 
1.00 
i . '90 
1.00 
1.00 
1.00 
1.00 
1 . o o  
1.00 
1.00 

Source Source 
*l $2 

C i  /y Ci / y  

2 .6E-07  4 . 8 E - 0 8  
1 . O E - 0 6  1 . 9 E - 0 7  
1. !E-05 2.OE-06 
7 . 7 E - 0 7  1 . 4 E - 0 7  
i./E-06 : .?E-07 
2.5 E - 04 5 . :E - 13 5 
i.5E-05 2.9E-06 
1 . 5 i - 0 5  2.OE-06 

. -  

~ . E I E - O ~  7 . 1 5 0 5  

~ . ~ E - O E I  i . 4 ~ - 0 8  

1.OE-06 1 . 9 E - 0 7  
1 . 1 E - 0 5  2 .OE-06  

3 . 8 E - 0 4  7 . 1 E - 0 5  

TOTAL 
C i  / y  

3 .1E-07  
1 .2E-06  
1 . 3 E - 0 5  
' J .1E-07  
2.OE-06 
3.4:-04 

. 1 . 8 E - 0 5  
1 . 7 E - 0 5  
J . 5 E - 0 4  
1 . 2 E - 0 6  
1 . 3 E - 0 5  
~ ~ - 0 8  
4 . 5 E - 0 4  

SI T E  I NFORMAT I ON 

Temperature: 12 degrees  C 
Preci  p i  t a t i  o n :  98 crniy 
M i  x i  n g  Height:  950 m 

SYNOPSIS 
Page 2 
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S O U R C E  I N F O R M A T I O N  

Source Number: 1 2 

S t a c k  H e i g h t  ( m ) :  1 3 . 7 2  1 3 . 7 2  
D i  ameter ( m  1 : 0 . 2 0  0 . 4 1  

Plume R i s e  
Momentum ( m / s ) :  1.31E+01 5.46E+00 
( €xi t Vel  o c i  t y  1 

AGRICULTURAL D A T A  

Vege tab le  V i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0 . 3 9 9  0 . 4 4 2  
0 . 6 0 1  0 . 5 5 8  F r a c t i o n  From Assessment Area: 0 .300  

F r a c t i o n  Impor ted :  0 .000 0 .000 0 . 0 0 0  

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
De fau i  t Values used.  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL A S S E S S M E N T  

1265 1537 2 0 0 1  1897 2573 2273 2298 1631 1468 2305 
2372 1 6 9 9  2 3 3 3  1596 1913 2005 1958 1839 1870 1809 



- 1 2 0 1  
'.!ersion i.00 

Clean .Air Ac t  .Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Aug 2 3 .  1995 8:lO am 

Faci  1 i t y :  FERNALD E N V I  RONMENTAL MANAGEMENT PROJECT 
Address: ? . O .  S O X  538704 

7400 !dILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH z i  D: 45253-8704 

Source Ca tegory :  R E M E D I A T I O N  S I T E  
Source Type: S tack  

Emiss ion  Year :  1994 

Comments: Planr: 8 West Eimco Hood & vacuum pump exhaust  
1 = Vacuum Pump ven t ,  2 = Hood exhaust  

D a t a s e r ,  Name: P240-G2 
Dataser: Da te :  Aug 2 3 .  1995 8:09 am 

Wind F i l e :  WNDFILES\FEMPSTD.WND 



A U ~  2 2 ,  i 9 9 5  3 . :10 . am SUMMARY 
Page  1 

ORGAN D O S E  E Q U I V A L E N T  SUMMARY 

O r g a n  

Sel e c t e d  
I nd i  v i  d u a l  

(mrem/y ) 

GONADS 
B R E A S T  
R M A R  
L U N G S  
T H Y R O I D  

RMNDR 
ENDOST 

4 . 8 1 E - 0 5  
5 . 5 0 E - 0 5  
1 . 1 7 E - 0 3  
1 . 1 3 E - 0 1  
4 . 6 9 E - 0 5  
1 . 6 3 E - 0 2  
1 . 2 9 E - 0 3  

E F F E C  1 . 4 6 E - 0 2  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

P a t h w a y  

S e l e c t e d  
I n d i v i d u a l  

( m r e m / y )  

I N G E S T  I ON 
I N H A L A T I O N  
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I N T E R N A L  
E X T E R N A L  

T O T A L  

9 . 3 2 E  -04  
1 . 3 6 E - 0 2  
5 . 9 9 E -  10 
9 . 5 0 E  - 0 6  
1 . 4 6 E  - 0 2  
9 . 5 0 E - 0 6  

1 . 4 6 E - 0 2  



&- 

Aug 2 3 .  1995 3: 10. a m  

NUCLIDE EFFECTIVE DOSE EQUIVALE3T SUMMARY 

Nuci i d e  

Se i  ecr;ed 
I n d i v i d u a l  

(mrern/y) 

R A -  226 
RA- 228 
T H  - 228 
T H  - 230 
T H  - 232 
I? - 2 3 4  
'J - 2 3 5  
d - 236 
3 - 238 
A C -  228 
?A- 2 2 4  
T H -  231 
T H  - 234 

TOTAL 

7.85 i -07 
1.28E-06 
4.23E-04 

9.51:-05 
6 . 1 6 0 3  
3 . 1 S E  - 0 4  
2 . 9 O E  -04 
7.25 E -03 
1.37i-08 
5.9%-06 
1.13E-  11 
5.04E -06 

2.97: -05 

1.46E-02 

SUMMARY 
Page 2 



Cancer 

LEUKEMIA 
BONE 
T H Y R O I D  
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

C A N C E X  R I S K  SUMMARY 

TOTAL 

P a t h w a y  

S e l e c t e d  I n d i  v i  dua l  
T o t a l  L i  i e t i m e  

F a t a l  Cancer R i s k  

1.32E-09 
8.65E- 10 
1.08E- 11 
1.23E- 10 
1.84E-07 
7.48E - 11 
1.34E- 10 
7.68E- 11 
4.76E- 11 
2.76E-09 
5.82E- 11 

1.90E-07 

PATHWAY R I S K  SUMMARY 

I NGEST I ON 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

Sel  e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4.95E -09 
1.85E-07 
1 .37E-14 
2.18E-10 
1.90E-07 
2. i 8 ~ - i o  

1.90E-07 

SUMMARY 
Page 3 



am 

NUCLIDE RISK SUMMARY 

N u c l  i de 

RA-225 
RA-228 
TH - 228 
T H  - 230 
TH - 232  
U - 234 
U - 235 
LJ - 235 
u - 238 
A C  - 228 
RA - 224 
TH-231 
TH - 234 

TOTAL 

Selected I n d i  v i  d u a l  
T o t a l  . L i  ie t ime 

F a t a l  Cancer R i s k  

1.01E- 11 
1.28E-11 
8.48E - 09 
2.43E- 10 
5 .36E-  10 
7 .88E-08  
4 .12E-09 
3.71E-09 
9 .36E-08 
2.76E-13 
1.33E- 10 
3.30E- 16 
1.54E- 10 

1.90E-07 

;e 1 2 0 1  
SUMMARY 
Page 4 
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INDIVIDUAL~ EFFECTIVE D O S E  EQUIVAL.ENT R A T E  (rnrem/y) 
( A 1  I’ R a d i  o n u c l  i d e s  and Pathways 1 

D i s t a n c e  ( m )  

1537 200 1 1897 2573 2273 2298 D i r e c t i o n  1265 

N 
NNW 

NW 
!;! N W 

‘A 
‘A s w 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
ENE 

N E  
NNE 

8.OE-03 
3 .4E-03 
2 .7E-03 
2 .4E-03 ‘  
3 .1E-03  
9 . 7 E - 0 3  
6.OE-03 
9.OE-03 
7 .9E-03  
7 .8E-03  
5.9E-03 
9 .6E-03 
6 .6E-03 
7 .7E-03  
8 .5E-03  
I .5€-02 

5 .E-03 
2 .  6E-03 
2.OE-03 
1 .8E-03  
2 .4E-03  
:. 2E-03 
4 . 5 E - 0 3  
6 .6E-03  
5 .9E-03  
5 3 E - 0 3  
J . 4 E - 0 3  
7 .1E-03  
4 .9E-03  
5 .7E-03 
6 .3E-03  
1 .1E-02  

4.OE-03 
1.7E-03 
1 .4E-03 
I. Z E - M  

.!E-03 
1 . 8 E - 0 3  
S.OE-03 
d .4E-03  
3 .9E-03 
3 .8E-03 
3.1E-03 
4.8E-’03 
3.3E-03 
3.8E-03 
3 .2E-03 
7 .4E-03 

4.3E-03 
1.9E-03 
1.5E-03 
1.3E-03 
1.8E-03 
5.3E-03 
3.3E-03 
4.8E-03 
4 .3E-03 
4 .1E-03 
3.3E-03 
5.2E-03 
3.6E-03 
4 .1E-03 
4.6E-03 
8.OE-03 

2.7E-03 
1.2E-03 
1.OE-03 
8.9E -04  
1.2E-03 
3 .3E-03 
2.1E-03 
3.OE-03 
2.7E-03 
2.6E-03 
2.2E-03 
3.3E-03 
2.3E-03 
2.6E -03 
2.9E-03 
5.1E-03 

3 .3E-03 
1.5E-03 
1.2E-03 
1 .OE-03 
1 .4E-03  
4.OE-03 
2 .5E-03 
3 .6E-03 
3 .2E-03 
3.1E-03 
2.6E-03 
3 .9E-03 
2.7E-03 
3.1E-03 
3.5E-03 
6 .1E-03 

3.2E-03 
1.4E-03 
1.2E-03 
1 .OE-03 
1.4E-03 
3.9E-03 
2.5E-03 
3.5E-03 
3.2E-03 
3.1E-03 
.z:rE @;;QS 
3.9E-03 
2.7E-03 
3.1E-03 
3.4E-03 
6.OE-03 

............................ 
... :. ............................ 

D i s t a n c e  (rn) 

1468 2305 2372 1699 2333 1596 D i r e c t i o n  1631 

N 
NNW 

NW 
WNW 

W 
w sw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

5.4E-03 
2 ,.3 E - 0 3 
1.9E-03 
1.7E-03 
2.2E-03 
6.6E-03 
4 .1E-03 
6.1E-03 
5.4E-03 
5.3E-03 
4.1E-03 
6.5E-03 
4.5E-03 
5.2E-03 
5.8E-03 
1.OE-02 

6 .3E-03 
2.7E-03 
2 .2E-03  
1.9E-03 
2.5E-03 
7 .8E-03 
4 .8E-03  
7 .1E-03 
6 .3E-03 
6 .2E-03 
4.?E-03 
7 .6E-03  
5 .3E-03 
6 .1E-03 
6 .8E-03 
1.2E-02 

3.2E-03 
1.4E-03 
1.2E-03 
1 .OE-03 
1.4E-03 
3.9E-03 
2.5E-03 
3.5E-03 
3.2E-03 
3.1E-03 
2.5E-03 
3.9E-03 
2.7E-03 
3.1E-03 
3.4E-03 
6.OE-03 

3.1E-03 
1.4E-03 
1.1E-03 
9 .9E-04 
1.3E-03 
3.7E-03 
2.4E-03 
3.4E-03 
3.OE-03 
2.9E-03 
2.4E-03 
3.7E-03 

5.8E-03 

5 .1E-03 
2 .ZE-03 
1.8E-03 
1.6E-03 
2.1E-03 
6.2E-03 
3.9E-03 
5.7E-03 
5.OE-03 
4.9E-03 
3.9E-03 
6.1E-03 
4.2E-03 
4 .9E-03 
5 .4E-03 
9 .4E-03 

3.1E-03 
1.4E-03 
1.1E-03 

2.4E-03 
3.5E-03 
3.1E-03 
3.OE-03 
2.5E-03 
3.8E-03 
2.6E-03 
3.OE-03 
3.3E-03 
5.9E-03 

5.6E-03 

2.3E-03 
6.8E-03 
4.2E-03 
6.3E-03 
5.5E-03 
5.4E-03 
4.2E-03 
6.7E-03 
4.6E-03 
5.4E-03 
6.OE-03 
1 .OE-02 
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I N D I V I D U A L  EFFECTI\!E DOSE EQUIVALENT R A T E  (mrem/y)  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

D i s t a n c e  ( m )  

D i  r e c t i  on 1913 2005 1958 1839 1870 1809 

N 4 . 2 E - 0 3  3 . 9 E - 0 3  2 . l E - 0 3  4 . 5 E - 0 3  4 . 4 E - 0 3  4 . 6 E - 0 3  
NNW 1 . 9 E - 0 3  1.7.E-03 1 . 8 E - 0 3  2.OE-03 1 .9E-03  2.OE-03 

1 . 6 E - 0 3  1 .5E-03  1 . 6 E - 0 3  
1 . 4 E - 0 3  1 .4E-03  1 . 4 E - 0 3  

NW 1 
WNW 1 

'A 1 . 8 E - 0 3  1 . 7 E - 0 3  :.:E-03 1 
YSW 5 . 2 E - 0 3  4 . 8 E - 0 3  3 . 2 E - 0 3  5 

ssw 4 . 7 E - 0 3  4 . 4 E - 0 3  1 . 6 E - 0 3  5 .OE-03  4 . 9 E - 0 3  5 . 2 E - 0 3  
S 4 . 2 E - 0 3  3 . 9 E - 0 3  - l . l E - 0 3  4 . 5 E - 0 3  4 . 4 E - 0 3  4 . 6 E - 0 3  

S S E  4 . 1 E - 0 3  2 . 8 E - 0 3  1, .9E-03 4 . 3 E - 0 3  4 . 2 E - 0 3  4 . 5 E - 0 3  
S E  3 . 3 E - 0 3  3 . 1 E - 0 3  3 . 2 E - 0 3  3 . 5 E - 0 3  3 . 4 E - 0 3  3 . 5 E - 0 3  

E S E  5 . 1 E - 0 3  4 . 7 E - 0 3  2 . 9 E - 0 3  5 . 4 E - 0 3  5 . 3 E - 0 3  5 . 5 E - 0 3  
E 3 . 5 E - 0 3  3 . 3 E - 0 3  3 . 4 E - 0 3  3 . 7 E - 0 3  3 .6E-03  3 . 8 E - 0 3  

ENE 4 . 1 E - 0 3  3 . 8 E - 0 3  3 . 9 E - 0 3  4 . 3 E - 0 3  4 . 2 E - 0 3  4 . 4 E - 0 3  

sw 3 . 2 E - 0 3  3.OE-03 2 . 1 E - 0 3  3 . 4 E - 0 3  

N E  4 . 5 E - 0 3  4 . 2 E - 0 3  4 . 4 E - 0 3  4 . 8 E - 0 3  4 . 7 E - 0 3  4 
N N E  7 . 9 E - 0 3  7 . 4 E - 0 3  7 . 7 E - 0 3  8 . 4 E - 0 3  8 . 2 E - 0 3  8 
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I N D I V I D U A L  LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1265 1 5 3 7  200 1 1897 2573 2273 2298 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

NE 
NNE 

1.OE-07 7.6E-08 5.1E-08 5.5E-08 
4 .3E-08  3 .3E-08 2.2E-08 2.4E-08 
3 .4E-08  2.6E-08 1.7E-08 1.9E-08 
3.OE-08 P.3E-08 1.5E-08 1.7E-08 
4.OE-08 Z.OE-08 ? .1E-08  2.2E-08 
,1.3E-07 9 .4E-08 6.2E-08 6.8E-08 
7 .7E-08  C.7E-08 3.9E-08 4 .2E-08 
1.2E-07 8.6E-08 5.6E-08 6.1E-08 
1.OE-07 7 .6E-08 5.OE-08 5.5E-08 
1.OE-07 7.4E-08 4.9E-08 5 .3E-08 
7 .6E-08 5.7E-08 3.9E-08 4 .2E-08 
1.2E-07 9 .2E-08  6 .1E-08 6.6E-08 
8 .5E-08 6.3E-08 4.2E-08 4 .6E-08 
9 .9E-08 7 .3E-08 4.9E-08 5.3E-08 
l . l E - 0 7  8 .1E-08 5.4E-08 5.9E-08 
1 .9E-07 1.4E-07 9 .6E-08 1.OE-07 

3 .4E-08 4.2E-08 4.1E-08 
1 .5E-08 1.8E-08 1.8E-08 
1.2E-08 1.5E-08 1.4E-08 
1 . l E - 0 8  1.3E-08 1.3E-08 
1.5E-08 1.7E-08 1.7E-08 
4 .2E-08 5.l.E-08 5.OE-08 
2.7E-08 3 .2E-08 3.1E-08 
3 .8E-08 4 .6E-08 4 .5E-08 
3 .4E-08 4 .1E-08 4 .1E-08 
3.3E-08 4.OE-08 3.9E-08 
2.8E-08 3.3E-08 3.2E-08 
4 .2E-08 5.OE-08 4 .9E-08 
2.9E-08 3.5E-08 3.4E-08 
3.3E-08 4.OE-08 3.9E-08 
3.6E-08 4.4E-08 4.3E-08 
6 .6E-08 7 .9E-08 7.8E-08 

D i s t a n c e  ( rn )  
~~ ~ ~~~ ~- 

D i r e c t i o n  1631 1468 2305 2372 1699 2333 1596 

N 
NNW 

NW 
WNW 

W 
w sw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE 

7.OE-08 
3.OE-08 
2.4E-08 
2.1E-08 
2.8E -08  
8 .5E-08  
5 .3E-08 
7 .8E-08 
6.9E - 08 
6.8E - 08 
5.2E - 08 
8 .4E-08  
5.7E-08 
6 .7E-08 
7 .4E-08 
1 .3E-07 

8 .2E-08 4 .1E-08 
3.5E-08 1.8E-08 
2.8E-08 1.4E-08 
2.4E-08 1.3E-08 
3.2E-08 1.7E-08 
1.OE-07 5.OE-08 
6.2E-08 3.1E-08 
9.2E-08 4 .56 -08  
8.1E-08 4.OE-08 
8.OE-08 3.9E-08 
6.1E-08 3.2E-08 
9 .8E-08 4 .9E-08 
6 .8E-08 3.4E-08 
7.9E-08 3 .9E-08 
8 .7E-08 4.3E-08 
1.5E-07 7 .8E-08 

3.9E-08 
1.7E-08 
1 .4E-08 
1.2E-08 
1.6E-08 
4 .8E-08 
3.OE-08 
4 .3E-08 
3.9E -08  
3.7E-08 
3.1E-08 
4 .7E-08 
3.2E-08 
3.7E-08 
4 .1E-08 
7.4E-08 

6.5E-08 
2.8E-08 
2.2E-08 
2.OE-08 
2.6E-08 
8.OE-08 
4.9E-08 
7.3E-08 
6 . 5 E  -08  
6.3E - 08 
5.OE-08 
7 .96-08 
5.4E-08 
6.3E-08 
7 .OE-08 
1.2E-07 

4.  O E  - 08 
1.7E-08 
1.4E-08 
1.2E-08 
1.7E-08 
4 .9E-08 
3.1E-08 
4.4E-08 
4.OE-08 
3.8E-08 
3.2E-08 
4 .8E-08 
3 .3E-08 
3.8E-08 
4 .2E-08 
7.6E-08 

7.2E-08 
3.1E-08 
2.4E-08 
2.1E-08 
2.9E-08 
8.8E-08 
5.4E -08  
8.1E-08 
7.1E-08 
7 .OE-08 
5 .46-08 
8.7E-08 
5.9E-08 
6 .9E -08  
7 .7E-08 
1.3E-07 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A 1  1 Radi o n u c l  i d e s  and Pathways 1 

D is tance  ( m )  

D i  r e c t i o n  1913 2005 1958 1839 1870 1809 

N 
NNW 
NW 

WNW 
W 

'NSW 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

N N E  

, .  

5.4E-08 
2.3E-08 
1.9E-08 
1.6E-08 
2.2E-08 
6.7E -08 
4.1E-08 
'6.1E-08 
5.4E-08 
5.2E-08 
4.2E-08 
6.5E-08 
4.5E-08 
5.2E-08 
5.8E-08 
1.OE-07 

5.1E-08 
2.2E -08 
1.7E-08 
1.5E-08 
2.1E-08 
6.2E - 08 
S.9E-08 
5.6E-08 
5 .OE-08 
2.9E-08 
3.9E-08 
6.1E-08 
J.2E-08 
4.9E -08 
5.4E-08 
9.6E-08 

5.2E-08 
2.3E-08 
1.8E-08 
1.6E-08 
2.1E-08 
5.5E-08 
3 .  OE -08 
5.8E-08 
5.2E-08 
5 .OE-08 
4.1E-08 
6.3E-08 
4.3E-08 
5 .OE-08 
5.6E-08 
9.9E - 08 

5.8E-08 
2.5E-08 
2. OE -08 
1.7E-08 
2.3E-08 
7.1E-08 
4.4E -08 
6.5E-08 
5.7E-08 
5.6E-08 
4.4E-08 
7.OE-08 
4.8E-08 
5.6E-08 
6.2E-08 
1.1E-07 

5.6E-08 
2.4E-08 
1.9E-08 
1.7E-08 
2.3E-08 
6.9E-08 
4.3E-08 
6.3E-08 
5.6E-08 

4.3E-08 
6.8E-08 
4; 7E-08 
5.4E-08 
6.OE-08 
1.1E-07 

5.4E-08 

5.9E-08 
2.6E-08 
2.OE-08 
1.8E-08 
2.4E-08 
7.3E-08 
4.5E-08 
6.6E-08 
5.9E-08 
5.7E-08 
4.5E-08 
7.1E-08 
4.9E-08 
5.7E-08 
6.3E-08 
1.1E-07 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D . 0 . E . - F e r n a l d  Environmenc.1 Manaaemenr: ’ M r .  Stegnen M .  Beckman 
F a c i  1 i t y  Name Pro iecr :  Perspn t o  Contac t  

Pos t  O f f  i ce Box 538704 
M a i  1 i ng‘ Address 

7400 W i l l e v  Road .. . 
Faci  l i t y  Address 

Ferna 1 d H a r n i  i t o n  45030 C i n c i n n a t i  OH 45253 -8704 
C i t y  C o u n t y  Z i p  . C i t y  Stace Z ip  

5131 648-3000 513 /  648-5264 
Telephone Area Number Te l  epnone 

#1431110128- P248 4953 
( A p p l i c a t i o n  n o . ,  i f  t h i s  i s  a renewal a p p l i c a t i o n )  Std.  I n d .  C l a s s .  Code 

1. Complete ana a t t a c h  any o f  t h e  f o l l o w i n g  append ices  m o s t  a p p r o p r i a t e  t o  t h e  a i r  
c o n t a m i n a n t  s o u r c e .  !n  a d d i t i o n ,  i comp l iance  t i m e  schedu le  f o r m  i s  t o  be 
a t t a c n e d  when a ,pp i i caD le .  Check a s  a p p r o p r i a t e  t h e  f o l l o w i n g :  

- X Appendix A ,  P rocess  
-Appendi x 3 .  Fuei  - 8 u r n i  ng t q u i  prnenr: 
- Appendi x Z , I n c i  n e r a t o r  
- Appendix 9, S u r f a c e  Coa t ing  o r  

P r i n L i n g  Opera t i on  
- Appendix E ,  S t o r a g e  Tank 
- Appendix Y ,  G a s o i i n e  D ispens ing  

- Appendix J ,  Load ing  Rack a t  B u l k  
Fac i  1 i t y  

G a s o i i n e  P l a n t  o r  
Termi n a  1 

L i n e  o r  P r i n t i n g  L i n e  
- Appendix K ,  S u r f a c e  Coa t ing  

-Appendix L ,  So lven t  Meta l  

- Appendix  M ,  F u g i t i v e  Dust 
C 1  ean i  ng 

E m i  s s i  on Sources 

Speci f y  Appendix No. 

M a n u f a c t u r i n g  

Faci  1 i t y  

-Appendix N ,  Rubber T i r e  

- Appendix  0 ,  Dry C lean ing  

- Appendi x P , Landf i 1 1  s 
- Other  Appendix 
- CornDliance Time Schedule 

2 .  D e s c r i p t i o n  o f  Source (same a s  used o n  appena ix1 :P lan t  8 - E a s t  Eimco F i l t e r  

3 .  Your i d e n t i f i c a t i o n  f o r  Source (s’ame as used .on append ix ) :  8 - 0 1 1  

I ,  b e i n g  t h e  i n d i v i d u a l  s p e c i f i e d  i n  Ru le  3745-35 -02 (8 )  o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, hereby app ly  f o  r a t e  t h e  a i r  c o n t a m i n a n t  
s o u r c e ( s )  d e s c r i b e d  h e r e i n .  A s  requ ng a d d i t i o n a l  documents 
a r e  s u b m i t t e d  as p a r t  o f  t h i s  a p p l i c  

A t tachments :  A u t h o r i z e d  S i g n a t u r e -  \ - 

Appendix A .  Terence D. Hagen 
Process Flow Diagram D i r e c t o r  Envi  ronmenta l  ComDl  i ance 
Emiss ion  C a l c u l a t i o n s  
NESHAP Subpar t  H C a l c u l a t i o n s  

T i t l e  

Date  
q/’Ls/’rr 

‘Pursuant t o  OAC Ru le  3745- .35-02(8)  ( P e r m i t  t o  O p e r a t e ) .  
Opera t i on  o f  an a i r  con taminan t  source w i t h o u t  an e f f e c t i v e  p e r m i t  t o  o p e r a t e  ‘ i s  
p r o h i b i t e d  t o  3704.05 Ohio Revised Code. Page 1 EPA-3161 



Premise N o .  
G u r c e  N O .  
A p p l i c a t i o n  No. 

L i s t  o f  Raw M a t e r i a l s  P r i  n c i  D a l  Use Amount ( 1  bs.  / h r .  1 

, S l a q  Leach S l u r r y  and To be f i l t e r e d  9174 l b / h r  

N e u t r a l  i zed SumD L i  auor  

D i c a l i t e  & Water s l u r r v  F i l t e r  P recoa t  1200 q a l / d a y  

O E P A  NO. 1431110128 .m 
A P P E N D I X  A ,  P R O C E S S  ' A -  1 

FEMP I D  NO. 8-OIL 
PROCESS D A T A  

1. Name o f  p rocess  Planr:  8 - E a s t  E imco F i l t e r  

2 .  End p r o d u c t  o f  t h i s  p rocess  S laa  Leach F i l t e r  Cake. N e u t r a l i z e d  Su m D  Cake 

3 .  P r i m a r y  p rocess  equipment  E a s t  F imco Vacuu rn F i l t e r  
and F i l t r a t e  

Your i d e n t i  f i ca t i  on 8 - 0 1 1  Year I n s t a l l e d  1955 

4 .  M a n u f a c t u r e r  E i  mco Make o r  Model Unknown 

10839 l b / h r  5 .  Capaci  t y  o f  equ i  pment ( 1  bs .  / h r  1 : Rated 9174 l b / h r  Max. 

6.  Method o f  exhaus t  v e n t i l a t i o n :  [XI Stack  1 Window f a n  [ 3 Roof vent 
[ X I  O t h e r ,  d e s c r i b e  O u i c k d r a f t  f an  

Are  t h e r e  mu1 t i  p l  e exhaus ts?  [XI Yes [XI No 

O P E R A T I N G  D A T A  

7 .  Normal o p e r a t i n g  schedule:  24 h r s . / d a y ,  5 days iwk . ,  50 wks. / yea r .  

8 .  Pe rcen t  annual  p r o d u c t i o n  ( f i n i s h e d  u n i t s )  by season: 
W i n t e r  25  S p r i n g  25  Summer 25  F a l l  25 

9 .  H o u r l y  p r o d u c t i o n  r a t e s  ( l b s . ) :  Average 9174 Maximum 10829 . 

10. Annual  p r o d u c t i o n  ( i n d i c a t e  u n i t s )  6.600.000 a a l l o n s  ( f i l t e r e d )  
p r o j e c t e d  p e r c e n t  annual  i n c r e a s e  i n  p r o d u c t i o n  -0- 

11. Type o f  o p e r a t i o n :  [ X I  Cont inuous [ 3 Batch  

1 2 .  I f  b a t c h ,  i n d i c a t e  M inu tes  per  c y c l e  Minu tes  between c y c l e s  

13 .  M a t e r i a l s  used i n  p rocess :  

14.  A PROCESS FLOW D I A G R A M  MUST BE INCLUDED W I T H  THIS A P P E N D I X .  Show e n t r y  and e x i  
p o i n t s  o f  a l l  r a w  m a t e r i a l s ,  i n t e r m e d i a t e  p r o d u c t s ,  by p r o d u c t s  and f i n i s h e  
p r o d u c t s .  Labe l  a l l  m a t e r i a l s  i n c l u d i n g  a i r b o r n e  contaminants  and o t h e r  wast 
m a t e r i  a 1  s .  Label  t h e  p rocess  equipment .  

See a t t a c h e d  Process Flow Oiagram 



:CONTROL E Q U I P M E N T  

I t e m  P r i m a r y  Col l e c t o r  

( a )  Type (See above Code) 

( b )  Manufac turer  

C o n t r o l  Eauipment Code: 

Secondarv C o l l  e c t o r  

O E P A  N O .  1431110128 p248 
FEMP I D  NO. 8 -011  

( A )  S e t t l i n g  Chamber ( G ;  C y c l o n i c  Scrubber  ( M 1 .’ Adsor b e r  
( B )  Cyc lone C d j  Impingement Scrubber  ( N )  Condenser 
( C )  i Y l u l t i p l e  Cyc lone < i 1 O r i  f i c e  Scru’bber (0) A f t e r b u r n e r  - C a t a l y t i c  
( D )  E l e c t r o s t a t i c  P r e c i o i c 5 r ; o r  < J )  V e n t u r i  Scrubber ( P I  A f t e r o u r n e r  - Thermal 
( E )  F a b r i c  F i l t e r  (K) P l a t e  o r  T r a y  Tower (Q) O t h e r ,  Descr ibe  
( F )  Spray Chamber ( L )  Pack ing Tower 

15 

16.  

1 7 .  

18. 

19. 

20. 

2 1 .  

2 2 .  

( c )  Model No. 

( a )  Year I n s t a l l e d  

( e 1 Your I dent  i f i car; i ? n  

( f )  P o l  1 u t a n t  C o n t r o l  1 ea 

(9) C o n t r o l l e d  poilutanr; 

( h )  Pressu re  DroD 

( i  1 Design e f f i c i e n c y  

( j  1 O o e r a t i n g  e f f i c i e n c y  

emiss ion  r a t e  ( i f  known) 

S T A C K  D A T A  

Your S tack  I d e n t i f i c a t i o n  E a s t  Eimco Nash Vacuum PumD Exhaust (EP8-015)  

Are o t h e r  sources ven ted  t o  t h i s  s t a c k ?  [ X I  Yes [ 1 No 
I f  yes ,  i d e n t i f y  sources  West Eimco Nash Vacuum Pumo (8-010) 

Type: [ X I  Round, t o p  i n s i d e  a iamete r  d imens ion  8 i nches  
[ J R e c t a n g u l a r ,  t o p  i n s i d e  d imensions ( L )  x ( W )  

Hei g h t  : Above r o o f  3 f t . ,  above ground 45 f t .  

E x i t  gas: Temp. Amb. ‘ F ,  Volume 900 ACFM, V e l o c i t y  2600 f t  . / m i  n.  

Cont inuous  m o n i t o r i n g  equ ipment :  C 1 Yes [ X I  No 
I f  yes ,  i n d i c a t e  : Type , M a n u f a c t u r e r  

Make o r  Model , P o l  1 u t a n t  ( s  moni t o r e d  

Emission data:  Emissions f rom t h i s  source have been d e t e r m i n e d  and such d a t a  i s  
i n c l  uded w i t h  t h i  s appendix: .  [ X I  Yes I: 1 No 

If y e s ,  check method: [ 3 S tack  T e s t  [ X I  E m i s s i o n  F a c t o r  [ 1 M a t e r i a l  Balance 

Completed by K i D  K l e e  , Date 08/17/95 

o@g$-’-’3 
dJL 



SEE CALCULATIONS FOR ATMOSPHERE ATMOSPHERE 
EMISSIONS ESTIMATES 

ATMOSPHERE 

f ROOF ROOF t- 
QUICKDRAFT 

FAN I 

NASH 
VACUUM 

PUMP I 
WEST -+FLTER 

EIMCO REC'R 

SUMP 

D 

TO SUMP GENERAL 

NEUTRALIZED SUMP LIOUOR 
OlCALlTE & WATER SLURRY 

TANKS 21A. 
22A, 25A 
AN0 28A I PROCESS FLOW DIAGRAM 

EIMCO FILTERS I 



Z O N T R O L  E Q U I P M E N T  

I tem P r i m a r v  C o l  l e c t o r  

( a )  Type (See above Code) 

Con t ro l  Equipment Code: 

Secondarv C o l l e c t o r  

OEPA N O .  i431110128 P248 
F E M P  I D  NO. 8 -011  

( A )  S e t t l i n g  Chamber ( G I  C y c l o n i c  Scrubber  ( M I  Adsoroer  
( 8 )  Cycione ( H I  ino ingement  ScruDber ( N )  Condenser 
( C )  M u l t i p l e  Cyc ione  ( 1 )  O r i f i c e  ScruDber (0) Af te rDurne r  - C a t a l y t i c  
( D )  E l e c t r o s t a c i  c ? r e c i  o i  <:'Lor ( 2 )  V e n t u r i  Scruober  ( P I  A f t e r D u r n e r  - Thermal 
( E )  F a b r i c  F i l t e r  ( K )  P l a t e  o r  Tray  Tower ( Q )  O t h e r ,  D e s c r i b e  
( F )  Spray Chamber ( L )  Pack ing Tower 

15 

16.  

1 7 .  

18. 

19. 

20.  

21.  

22. 

( c )  Model No. 

( d )  Year I n s t a l l e a  

( e )  Your ! d e n c i i i c a E i z n  

( f )  P o l l u t a n t  C o n c r o l l e d  

( g )  C o n t r o l l e d  p o l l u t a n t  

( h )  P ressu re  Droo 

.( i  Des ign  e f f i c i e n c y  

e m i s s i o n  r a t e  ( i f  known) 

( j )  ODera t ina  e f f i c i e n c y  

S T A C K  D A T A  

Your S tack  I d e n t i f i c a t i o n  E a s t  Eimco Hood Exhaust ( E P 8 - 0 1 5 A )  

Are o t h e r  sou rces  ven ted  t o  t h i s  s t a c k ?  E 3 Yes [ X I  No 
I f  y e s ,  i d e n t i f y  sources 

Type: [ X I  Round, t o p  i n s i d e  d iamete r  d imens ion  16 inches  
[ 3 R e c t a n g u l a r ,  t o p  i n s i d e  d imens ions  ( L )  x ( W )  

H e i g h t :  Above r o o f  3 f t . ,  above ground 45 f t .  

E x i t  gas: Temp. Amb. 'F,  Volume 1500 ACFM, V e l o c i t y  1079 f t .  / m i  n.  

Cont inuous  m o n i t o r i n g  equipment:  C 1 Yes [ X I  No 
I f  y e s ,  i n d i c a t e  : Type , Manu fac tu re r  

Make o r  Model , P o l l u t a n t ( s )  m o n i t o r e d  

Emission da ta :  Emissions f rom t h i s  source have been de termined and such d a t a  i s  
i n c l u d e d  w i t h  t h i s  append ix :  [ X I  Yes 1 N o  

If yes ,  check method: [ I Stack  Tes t  [ X ]  Emiss ion  Fac to r  C 1 M a t e r i a l  Balance 

Completed by Kio K l e e  , Date 081 1 7  /95  

$0 0 9O'Cc' 3 



URANIUM AND PARTICULATE EMISSIONS FROM THE 
'PLANT 8 EAST EIMCO VACUUM FILTER VACUUM PUMP 

E M I S S I O N S  

ACTUAL 

POTENT I AL 

UNCONTROLLED 
POTENTIAL 

ALLOWABLE 

1. VACUUM PUMP EMISSION SUMMARY 

PARTICULATE U R A N I U M  

Lbs/hr  T o n s / y r  L b s / h r  T o n s / y r  

5 .00E-03 1.50E-02 4 . 4 8 E - 0 4  1.34E-03 

7 .50E-03 3.29E - 02 6 . 7 2 E - 0 4  2 .94E-03 

7 .50E-03 3 .29E-02 6 .72E-04 2.94E-03 

12.7 5 5 . 6  6 .72E-04 2.94E-03 

2.  ASSUMPTIONS and TEST DATA 

A .  Assume vacuum pump e m i s s i o n s  a r e  s i m i l a r  t o  t h o s e  o f  t h e  Eas t  O l i v e r  
f i l t e r  a n d  - 5 a t  e m i s s i o n s  f r o m  t h e  vacuum pump may be based on t h e  
r e s u l t s  o f  :he s t a c k  t e s t  p e r f o r m e d  on May 10, 1995 by t h e  Hayden 
E n v i r o n m e n t a i  Group,  I n c .  On t h e  E a s t  O l i v e r  f i l t e r .  R e s u l t s  o f  t h e  
s t a c k  t e s t  i n d i c a t e  u ran ium e m i s s i o n s  o f  4 . 4 8 E - 0 4  l b / h r  and a t o t a l  
p a r t i c u l a t e  r e l e a s e  r a t e  o f  5.00E-03 1 b / h r .  

B .  Normal  o p e r a t i n g  h o u r s  a r e  6000 h o u r s  p e r  y e a r ;  P o t e n t i a l  o p e r a t i n g  
h o u r s  a r e  8760 h o u r s  p e r  y e a r .  

C .  P o t e n t i a l  e m i s s i o n s  a r e  assumed t o  be 1 .5  t i m e s  normal  e m i s s i o n s .  

3. URANIUM EMISSIONS 

A .  A c t u a l  u r a n i  um e m i s s i o n s :  

u = 4 . 4 8 E - 0 4  1 b L h r  ( f r o m  s t a c k  t e s t )  

4 . 4 8 E - 0 4  l b  U I 6000 h r s  I 1 t o n  L = 1 .34E-04 t o n s  U 
h o u r  I y e a r  12000 l b s l  y e a r  

B .  P o t e n t i a l  u r a n i u m  e m i s s i o n s :  

4 . 4 8 E - 0 4  l b  U I 1 . 5  I = 6.72E-04 1 b U 
h r  I I h r  

6 .72E-04 I b  U I 8 760 h r s  I 1 t o n  L = 2.94E-03 .- 
h o u r  I y e a r  12000 l b s  I y e a r  



C .  U n c o n t r o l l e d  por;enr; ia i  dranium emiss ions :  

S i n c e  t h e r e  i s  no  c;nr;roi equipment o n  t h i s  s t a c k ,  t h e  u n c o n t r o l l e d  
p o t e n t i a l  e rn iss ions  ‘ . v i 1 1  equal t h e  p o t e n t i a l ,  e m i s s i o n s .  

D .  A l l o w a b l e  u ran ium e m i s s i o n s :  

4 .  PARTICULATE (PM) EMISSIONS 

A .  A c t u a l  p a r t i c u l a t e  ( P M )  em iss ions :  

PM = 5 . 0 0 E - O 3 ’ 1 b / h r  ( f r o m  s t a c k  t e s t )  

5 .00 E-03 l b  P M  I 6000 n r s  I 1 t o n  I = 1.50E-02 t o n s  PM 
h r  . I  < vear  12000 l b s l  y e a r  

8 .  P o t e n t i a l  particulate ern iss ions :  

5 . 0 0 - 0 3  l b  U I 1 . 5  I = 7.50E-03 l b  P M  
I hour  I I h r  

7 .50E-03 l b  P M  1 8 760 h r s  I 1 t o n  I = 3.29E-02 t o n s  P M  
hour  I y e a r  12000 l b s l  y e a r  

C .  U n c o n t r o l l e d  p o t e n t i a l  p a r t i c u l a t e  e m i s s i o n s :  

S i n c e  t h e r e  i s  n o  c o n t r o l  equipment o n  t h i s  s t a c k ,  t h e  u n c o n t r o l l e d  
p o t e n t i  a 1  emi s s i o n s  w i  1 1  equal  t h e  p o t e n t i  a 1  erni s s i  ons .  

D .  A 1  1 owa b l  e p a r t  i c u l  a t e  emi s s i  ons : 

Process w e i g h t  r a t e  ( P I  i n  t o n s / h r :  

10829 l b  I 1 t o n  I = 5.4145 t o n g  
hour  I2000  1 b s  I hour 

From T a b l e  I o f  t h e  Ohio A d m i n i s t r a t i v e  Code 3745-17 -11 :  

A l l o w a b l e  e m i s s i o n s  ( E )  i n  l b s / h r :  

12.7 l b l  8760 h r s l  1 t o n  I = 55.6 tons PM 
hou r  I yea r  12000 l b s l  y e a r  

. 
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URANIUM AND PARTICULATE EMISSIONS FROM THE 
PLANT 8 EAST EIMCO FILTER HOOD EXHAUST . 

E M I S S I O N S  

.- 
ACTUAL 

POTENT I AL 

UNCONT ROLLED 
POTENT I AL 

ALLOWABLE 

1. FILTER HOOD EMISSION SUMMARY 

P A R T  I CU LATE U R A N I U M  

Lbs/nr  Tons /y r  L b s / h r  Tons /y r  

4 .16E-03 1.25E-03 8.32E-05 2.49E-04 

4.16E-05 1.82E-02 8.32E-05 3.64E-04 

4.16E-05 1. g2E-02 8.32E-05 3.64E-04 

1 2 . 7  5 5 . 6  8 .32E-05 3.64E -04 

2. ASSUMPTIONS and TEST DATA 

A .  The a i r  i n  t h e  v i c i n i t y  o f  t h e  f i l t e r s  i s  assumed' t o  have a maximum a lpha 
a c t i v i t y  o f  l . O E - ' !  m i c r o c u r i e s / c d  and i s  i n d i c a t i v e  o f  t h e  a i r  be ing  
exhaus ted  t h r o u g h  t h e  f i l t e r  hood. T h i s  a c t i v i t y  i s  based o n  a i r  sample 
r e s u l t s  o b t a i n e d  i n  t h e  area o f  vacuum f i l t e r  o p e r a t i o n s  o f  a s i m i l a r  
n a t u r e .  Th is  a c t i v i t y  i s  cons idered t o  be r e p r e s e n t a t i v e  o f  t h e  emiss ions  
t h a t  wou ld  occu r  a t  b o t h  average and maximum p rocess  feed r a t e s .  

B .  A l l  o f  t h e  a lpha  a c t i v i t y  i s  a t t r i b u t e d  t o  n a t u r a l  u ran ium w i t h  a 
s p e c i f i c  a c t i v i t y  c o e f f i c i e n t  o f  0 . 6 7 6  m i c r o c u r i e s / g r a m .  

C .  ' P a r t i c u l a t e  emiss ions  ( r e s u l t i n g  f r o m  e n t r a i n m e n t  i n  w a t e r  d r o p l e t s )  a r c  
b a c k - c a l c u l a t e d  f rom u ran ium emiss ions  da ta  assuming t h e  percentage o f  
u r a n i u m  i n  a p a r t i c u l a t e  fo rm i s  2%. T h i s  assumpt ion  i s  based on upor 
P l a n t  8 R o t a r y  K i l n  ana Pr imary  C a l c i n e r  o b s e r v a t i o n s  and t h e  uraniun 
c o n t e n t  o f  t h e  f e e d  m a c e r i a l .  

D .  F low t h r o u g h  t h e  hood i s  1500 ACFM; D iameter  i s  16 i n c h e s .  

3. URANIUM CONCENTRATION IN VENT EXHAUST: 

1.OE-11 m i c r o c u r  i e s  I a r a m  L = 1.48E-11 --, 

cm3 I 0 . 6 7 6  m i c r o c u r i e s  I cm2 

1 . 4 8 E - 1 1  a l  l o 6  cm'l m3 I Ka 12.205 l b l  7 9.24E-10 l b s  U 
cm3 I m3 135.314 f t ' l l O O O  g l  Kg I f t3 

4. URANIUM EMISSIONS 

A .  A c t u a l  u ran ium e m i s s i o n s :  

1500 f t3 I 60 m in  I 9 .  25E-10 l b s  U I = 8.32E-05 ,u 
m i  n I hour  I ft3 I hour 

8 . 3 7 F  - 0 5  l b s  U I 6000 hours  I ton I = 2.49E-04 $JuL!L 
66 3o';'G h o u r  I y e a r  I 2000 l b  I y e a r  

- 
~ -~ 

~ 



5. 

3. Potenrial uranium emissions: 

5 F-05 lb - n 1 = 3.64E-04 tons U 
hour I year I 2000 l b  I year 

C. Uncontroiled potenr;iai ernissions: 

Since no control equipment is used on the the vacuum pumps or filter hood 
exhausts, the uncontroiled potencial ?missions will equal the potential 
emi ssi ons. 

, .  
0. Allowable emissions: 

The allowable uranium emissions are equal to the potential uranium 
emi s s i  o n s .  

PARTICUIATE (PM) EMISSIONS 

A .  Actual particulate emissions: 

8 . ? 7 F - c ) 5  1 b s  l,l ' 100 I = d.15E-133 lbs PE.l 
hour 1 2 i  hour 

4 . 1 6 F E ,  h r I t n I = 1.25E-03 tons P M  
hour I year I 2000 lb I year 

B. Potential particulate emissions: 

4.16E -05 lbs P M  I 8 760 h r s  I ton L = 1.82E-02 tons P M  
hour I year I 2000 lb I year 

C. Uncontrolled potential emissions: 

Since no control equipment is used on t'he the vacuum pumps 
exhausts, the uncontroi 1 ed potenti a1 emi ssions wi 1 1  equa 
emi ss i o n s .  

0. Allowable emissions: 

Process weight rate (PI i n  tons/hr: 

10829 I b s  I ton L = 5.4145 tons 
hour I 2000 lbs I hour 

From Table I o f  the Ohio Administrative Code 3745-17-11: 

Allowable emissions ( E )  in lbs/hr: 

E = 4.10(P)067 
E = 4.10(5.4145)067 

E = 12.7 lbs/hour 

12.7 lb I 8 760 hrl tons I = 55.6 tons P M  
Hr I yr 12000 lbl year 

i 
or fi 1 ter hood 
the potenti a1 



C . 4 P 8 8 - P C  

' !ers ion i . 0 0  

C l e a n  A.ir A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non - Radon i n d i  v i  d u a l  Assessment 
Aug 1 7 ,  1995 2:09 prn 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT P R O J E C T  
A d d r e s s :  P . O .  S O X  538704 

7400 ';/I LLEY 2OAD 
C i t y :  C I N C I X N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

2.17E-02 
* -  

A t  T h i s  L o c a t i o n :  969 M e t e r s  N o r t h  N o r t h e a s t  

Source  C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source Type: S t a c k  

E m i s s i o n  Year :  1994 

Comments: P l a n t  8 E a s t  Eimco Hood & vacuum pump e x h a u s t  
1 = Vacuum Pump v e n t ,  2 = Hood e x h a u s t  

D a t a s e t  Name: PLANT8-PTO 
D a t a s e t  D a t e :  Aug 1 7 ,  1995 2:08 prn 

Wind F i l e :  WNDFILES\FEMPSTD.WND 



.Aug i 7 ,  1995 2:09 pm 

1201' 

S Y N O P S I S  
?age 1 

NAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i  on 13: The I n d i  v i  d u a l  : 969 M e t e r s  N o r t h  N o r t h e a s t  
L i f e t i m e  F 3 t a l  Cancer  R i s k :  2 .82E-07 

ORGAN O O S E  EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  v a i  ent  

(mrem/y)  

GONADS 
B R E A S T  
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

7.04E-05 
8.03E - 0 5  
1 .72E-03 
1 . 6 8 E - 0 1  
6.86E - 0 5  
2 .39E-02 
1 . 8 9 E - 0 3  

2 .17E-02 



Aug ii. 1995 2 : 0 9  pin 

R A D I O N U C L I D E  EMISSIONS D U R I N G  T H E  YEAR 1994 

Source  S o u r c e  
Sl $2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i  / y  C i  / y  C i  /y  

RA - 226 
R A  - 228 
T H  - 228 
T H  - 230 
T H  - 232 
LI - 234 
U - 235 
U - 236 
i) - 238 
AC - 228 
RA-224 
T H - 2 3 1  
T H  - 234  

W 1.00 2 . 6 E - 0 7  4 . 8 i - 0 8  3.J.E-07 
W 1.00 1 .OE-06  1 . ? E - 0 7  1 .2E-06  
Y 1.00 l . 1 E - 0 5  2 .OE-06  1 .3E-05  
Y 1 .00 7 . 7 E - 0 7  1 . 4 E - 0 7  9 . 1 E - 0 7  
Y 1 .00  1 . 7 E - 0 6  3 . 2 5 - 0 7  2.OE-06 
Y 1 . 0 0  2 . ? E - 0 4  5.4:-05 3 . 4 E - 0 4  
Y 1 .00 1 . 5 E - 0 5  2 . 2 E - 0 6  l . 8 E - 0 5  
Y 1.00 1 . 5 E - 0 5  2.OE-06 1 .7E-05  
Y 1 .00 3 . 8 E - 0 4  7 . 1 E - 0 5  4 . 5 E - 0 4  
Y 1.00 1,OE-06 1 . 9 E - 0 7  1 .2E-06  
W 1.00 l . l E - 0 5  2 .OE-06  1 .3E-05  
Y 1.00 7 . 3 E - 0 8  1 . 4 E - 0 8  8 . 7 E - 0 8  
Y 1 .00 3 . 8 E - 0 4  7.!E-05 4 . 5 E - 0 4  

S I T E  INFORMATION 

T e m p e r a t u r e :  12 degrees  C 
P r e c i  p i  t a c i o n :  98 cm/y 
M i  x i  ng He1 g n t :  950 m 

S Y N O P S I S  
Page 2 



Aug 1 7 ,  1995 2 : 0 9  pm 

SOURCE I FOR 

SY NOPS I S 
Page 3 

T I O N  

Source  Number: 1 2 

S t a c k  H e i g h t  ( m ) :  13.72 13.72 
D i  ameter  ( m  1 : 0.20 0 . 4 1  

Plume R i s e  
Momentum ( m / S ) :  1.31E-i-01 5 . 5 5 E t 0 0  
( E x i t  V e l o c i t y )  

AGRICULTURAL D A T A  

V e g e t a b l e  M i  1 k Meat 

F r a c t i o n  Home Produced:  0 .700 0.399 0.442 
F r a c t i o n  F r o m  Assessment Area:  0 .300  0 . 6 0 1  0 . 5 5 8  

F r a c t i o n  Impor ted :  0 -000 0 .ooo 0 . ooo  

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u i  t Va lues  used.  

DISTANCES USED FOR M A X I M U M  1,NDIVIDUAL ASSESSMENT 

1252 1207 1926 1561 1265 969 1070 113,7 1171 1312 
1308 1318 1238 1236 1850 1382 1190 1186 1731 1695 



C A P 8 8 . - 2 C  

V e r s i o n  1.00 

C lean  Air Act  Assessment Pac.kage - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Aug 1 7 ,  .1995 2:09 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P . O .  BOX 538704 

7400 ':IILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

Source C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source Type: S tack  

Emiss ion  Year :  1994 

Comments: P l a n t  8 E a s t  Eimco Hood & vacuum pump exhaust  
1 = Vacuum Pump v e n t ,  2 = Hood exhaus t  

D a t a s e t  Name: PLANT8-PTO 
D a t a s e t  Da te :  Aug 17,  1995 2:08 pm 

Wina F i l e :  WNDFILES\FEMPSTD.WND 



Aug i i ,  1995 2 :09 .pm 

GRGAN D O S E  EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

G O N A D S  
BREAST 
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
??IN D R 

EFFEC 

7 .04E-05 
8 .03E-05 
1 .72E-03 
1 . 6 8 E - 0 1  
6 i 8 6 E - 0 5  
2.39E - 0 2  
1 .89E-03 

2 .17E-02 

PATHWAY E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  dua 1 

(mrem/y)  

I N G E S T I O N  1 . 3 7 E - 0 3  
INHALATION 2 .03E-02 
A I R  I M M E R S I O N  8.91E - 10 
GROUND SURFACE 1 .37E-05 
INTERNAL 2 .17E-02 
EXTERNAL 1 .37E-05 

TOTAL 2.17E-02 . 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Se lec ted  
Individual  

(mrern/y 1 

RA-226 
RA - 2 2.8 
TH - 228 
TH - 230 
T H  - 232 
U - 234 
U - 235 
iJ - 236 
U - 238 
J.C - 228 
RA - 224 
TH-231  
i H  - 234 

1 . 1 6 E - 0 6  
1 . 8 8 E - 0 6  
6 . 3 0 E - 0 4  

1 . 4 2 E - 0 4  
9 . 1 6 E - 0 3  
4.67E -04  
3 . 3 1 E - 0 4  
1 .08E-02 
2.04E -08  
8 . 8 6 E - 0 6  
1.68E - 11 
7 . 4 3 E - 0 6  

4 . 4 1  E105 

TOTAL 2 . 1 7 E - 0 2  



C A N C E R  R I S K  5ljMMARY 

SUMMARY 
Page 3 

Cancer  

LEUKEMIA 
BONE 
T H Y R O I D  
B R E A S T  
LUNG 
S T O M A C H  
BOW EL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

Sel  e c t e a  I n a i  v i  d u a l  
T o t a l  L i  f e t i r n e  

F a t a l  Cancer  R i s k  

1 .93E-09 
1 .27E-09 
1 S 8 E - 1 1  
1. 79E-dO 
2.74E-07 
1.09E - 10 
1 .97E-10 
1 .12E-  10 
6.95E- 11' 
4.05E - 0 9  
8 .50E-  11 

PATHWAY R I S K  SUMMARY 

TOTAL 

2.82E-07 

I N G E S T I O N  
INHALATION. 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

7 .26E-09 
2.75E-07 
2.04E- 14 
3 .15E-10 
2.82E-07 
3 .15E-10 

2.82E -07  





1 2 0 1  
.Aug 1 7 ,  i 9 9 5  2:09..pm SUMMARY 

?age  5 

I N D I V I D U A L  :FFECT:. 'E D O S E  EQUIVALENT R A T E  ( rnrem/y)  
( A 1  1 Z a d i c n u c i i d e s  and P a t h w a y s )  

D i s t a n c e  (in) 

D i r e c t i o n  1252 1207 1926 1561  1265 9 69 1070 

- 5 .9E-03  8.OE-03 1 . 2 E - 0 2  1.OE-02 
I " - 3 3 . 5 E - 0 3  5.OE-03 4 . 4 E - 0 3  

N 8 

4 .OE-03  3 .5E-03  
WNW 2 . 5 E - 0 3  1 . 6 E - 0 3  1 .3E-03  3 . 5 E - 0 3  3 .1E-03  

NNW 
NW 2 . 8 E - 0 3  ? . 9 E - C 3  1. 

',.I 3 . 3 E - 0 3  2 . 4 E - 0 3  : . 8E-03  2 .4E-03  3 . 2 E - 0 3  4 . 6 E - 0 3  4.OE-03 
w s w  9 . 9 E - 0 3  :.OE-i22 5 . 2 E - 0 3  7 . 1 E - 0 3  9 . 8 E - 0 3  

sw 6 . 1 E - 0 3  6 . 5 E - 0 3  3 . 3 E - 0 3  4 . 4 E - 0 3  6 .OE-03  
ssw 9 . 2 E - 0 3  9 . 7 E - 0 3  J . 7 E - 0 3  6 .5E-03  9.OE-03 1 . 4 E - 0 2  1 . 2 E - 0 2  

S 8 . 1 E - 0 3  8 . 5 E - 0 3  1 . 2 E - 0 3  5 . 8 E - 0 3  8 .OE-03  1 . 2 E - 0 2  i . O E - 0 2  
S S E  8.OE-03 6 . 5 E - 0 3  l . l E - 0 3  5 .7E-03  7 . 9 E - 0 3  1 . 2 E - 0 2  1.OE-02 

S E  6 .OE-03  6 . 3 E - 0 3  3 . 3 E - 0 3  4 . 4 E - 0 3  5 . 9 E - 0 3  8 . 6 E - 0 3  7 .5E-03  
E S E  9 . 8 E - 0 3  1.OE-02 5 . 1 E - 0 3  7.OE-03 9 . 6 E - 0 3  1 . 4 E - 0 2  1 .2E-02  

E 6 .8E-03  7 . 2 E - 0 3  3 . 6 E - 0 3  4 . 9 E - 0 3  6 . 7 E - 0 3  1.OE-02 8 . 6 E - 0 3  

N E  8 . 7 E - 0 3  9 . 2 E - 0 3  3 . 5 E - 0 3  6 . 2 E - 0 3  8 . 6 E - 0 3  1 . 3 E - 0 2  l . l E - 0 2  
EN E 7 . 9 ~ - 0 3  ~ ~ - 0 3  ~ ~ - 0 3  5 . 6 ~ - 0 3  7 . 7 ~ - 0 3  ~ . Z E - O Z  9 . 9 ~ - 0 3  

N N E  1 . 5 E - 0 2  ! . 6 E - 0 2  7 . 9 E - 0 3  l . l E - 0 2  1 . 5 E - 0 2  2 . 2 E - 0 2  1 .9E-02  

D i s t a n c e  ( rn )  

D i  r e c t i o n  1137 1171 1312 1308 1318 1238 1236 

N 9 .5E-03  
NNW 4.OE-03 

NW 3 . 2 E - 0 3  
WNW 2 .8E-03  

W 3 .7E-03  
wsw 1 . 1 E - 0 2  

sw 7 . 1 E - 0 3  
ssw X.lE-02 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

9 . 3 E - 0 3  
9 . 3 E - 0 3  
6 . 9 E - 0 3  
1 . 1 E - 0 2  
7 . 8 E - 0 3  
9 . 1 E - 0 3  
1.OE-02 
1 .7E-02  

9 .OE-03  
3 . 9 E - 0 3  
3 . 1 E - 0 3  
2 . 7 E - 0 3  
3 . 6 E - 0 3  
1 . 1 E - 0 2  
6 . 8 E - 0 3  
1 DE-02 
8 . 9 E - 0 3  
8 . 9 E - 0 3  
6 . 6 E - 0 3  
1 . 1 E - 0 2  
7 . 5 E - 0 3  
8 . 7 E - 0 3  
9 . 6 E - 0 3  
1 . 6 E - 0 2  

7 . 6 E - 0 3  
3 .3E-03  
2 .6E-03  
2 .3E-03  
3.OE-03 
9 . 3 E - 0 3  
5 . 7 E - 0 3  
8 5E-03 
7 . 5 E - 0 3  
7 . 5 E - 0 3  
5 .6E-03  
9 . 1 E - 0 3  
6 . 3 E - 0 3  
7 . 3 E - 0 3  
8 . 1 E - 0 3  
1 . 4 E - 0 2  

7 . 6 E - 0 3  
3 .3E-03  
2 . 6 E - 0 3  
2 .3E-03  
3 . 1 E - 0 3  
9 . 3 E - 0 3  
5 . 7 E - 0 3  
8.6E-03 
7 . 6 E - 0 3  
7 . 5 E - 0 3  
5 . 7 E - 0 3  
9 . 2 E - 0 3  
6 . 3 E - 0 3  
7 . 4 E - 0 3  
8 . 1 E - 0 3  
1 . 4 E - 0 2  

7 . 6 E - 0 3  
3 . 3 E - 0 3  
2 . 6 E - 0 3  
2 . 3 E - 0 3  
3.OE-03 
9 . 2 E - 0 3  
5 . 7 E - 0 3  
8 . 5 E - 0 3  
7 .SE-03 
7 . 4 E - 0 3  
5 . 6 E - 0 3  
9 . 1 E - 0 3  
6 . 3 E - 0 3  
7 . 3 E - 0 3  
8.OE-03 
1 . 4 E - 0 2  

8 . 3 E - 0 3  
3 . 6 E - 0 3  
2 .8E-03  
2 . 5 E - 0 3  
3 . 3 E - 0 3  
1.OE-02 
6 . 2 E - 0 3  
9 . 3 E - 0 3  
8.2E-03 
8 . 2 E - 0 3  
6 . 1 E - 0 3  
1.OE-02 
6 . 9 E - 0 3  
8.OE-03 
8 . 8 E - 0 3  
1 . 5 E - 0 2  

8 .3E-03  
3 .6E-03  
2.9E-03 
2 .5E-03  
3 .3E-03  
1 .OE-02 
6 .2E-03  
9 .4E-03  
8 . 2 E - 0 3  
8 .ZE-OJ 
6 .1E-03  
1.OE-02 
6.9E-03 
8.OE-03 

1 .5E-02  
a . 9 ~ - 0 3  



Aug i 7 ,  1995 2 :09 .pm 

INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT R A T E  (mrem/y) 
( A 1  1 Radi  o n u c l  i d e s  a n d  Pathways 1 

SUMMARY 
Page 6 

Distance ( m )  

Di rec t ion  1850 1382 1190 1186 1731 1695 

N 
NNW 

NW 
!:I N W 

w 
'dSW 
sw 

ssw 
S 

S S E  
SE 

E S E  
E 

4 . 5 E - 0 3  
2.OE-03 
1 . 6 E - 0 3  
1 . 5 E - 0 3  
1 . 9 E - 0 3  
5 . 5 E - 0 3  
3 . 5 E - 0 3  
5.OE-03 
4 . 5 E - 0 3  
4.4E-03 
3 . 5 E - 0 3  
5 . 4 E - 0 3  
3 . 8 E - 0 3  

7.OE-03 
3 . 1 E - 0 3  
2 . 4 E - 0 3  
2 . 2 E - 0 3  
C .3E-03  
3 . 6 E - 0 3  
5 . 3 E - 0 3  
7 . 9 E - 0 3  
7 .OE-03 
5 . 9 E - 0 3  
5.2E-03 
8 . 4 E - 0 3  
5 . 8 E - 0 3  

8 . 8 E - 0 3  
3 . 8 E - 0 3  
S.OE-03 
2 . 7 E - 0 3  
3 . 5 E - 0 3  
1. i E - 0 2  
6 . 6 E - 0 3  
9 . 9 E - 0 3  
3 . 7 E - 0 3  
3 . 7 E - 0 3  

7 . 3 E - 0 3  

8 . 9 E - 0 3  
3 . 8 E - 0 3  
3.OE-03 
2 . 7 E - 0 3  
3 . 5 E - 0 3  
i. 1 E - 0 2  
6 .6E-03  
1.OE-02 
8 . 8 E - 0 3  
8 . 7 E - 0 3  
6 . 5 E - 0 3  
1. I€-02 
7 .4E-03  

5.OE-03 5 . 2 E - 0 3  
2 . 2 E - 0 3  2 . 3 E - 0 3  
1 . 8 E - 0 3  1 . 8 E - 0 3  
1 . 6 E - 0 3  1 . 6 E - 0 3  
2 . 1 E - 0 3  2 . 2 E - 0 3  
6 . 1 E - 0 3  5 . 3 E - 0 3  
3 .8E-03  3 . 9 E - 0 3  
5 .6E-03  5 . 8 E - 0 3  
5.OE-03 5 . 1 E - 0 3  
4 . 9 E - 0 3  5 .OE-03  
3.8E-.03 3 . 9 E - 0 3  
6.OE-03 6 . 2 E - 0 3  
4 . 2 E - 0 3  4 . 3 E - 0 3  

EN E 4 . 4 E - 0 3  6 . 8 E - 0 3  8 . 5 E - 0 3  8 . 5 E - 0 3  4 . 8 E - 0 3  5.OE-03 
NE 4 . 8 E - 0 3  7 . 5 E - 0 3  9 . 4 E - 0 3  9 . 4 E - 0 3  

NNE 8 . 4 E - 0 3  1 . 3 E - 0 2  1 . 6 E - 0 2  1 . 6 E - 0 2  9 .3E-03  9 . 5 E - 0 3  



SUMMARY 
. -  

Aug i l .  1995 2:09- Pm 
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I N D I V I D U A L  L I F E T I M E  R I S K  ( d e a t h s )  
!A1 1 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i  r e c t i  on 1252 1207 1926 1561 1265 969 1070 

N 
NNW 

NW 
't! N W 

;d 
w s w 

SiJ 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

1.1E-07 1.1E-07 5 .4E-08 7 .5E-08  
4 .4E-08  L . 7 E - 0 8  2.4E-08 3 .2E-08 
3 .5E-08  Z.7E-08 1 .9E-08  2 .6E-08 
3 .1E-08  Z.3E-08 1 .7E-08 f . 3 E - 0 8  
4 . 1 E - 0 8  L . 3 E - 0 8  2 . 2 5 - 0 8  3.OE-08 
1.3:-07 : .4E-07 6.7:-08 3 . 2 E - 0 8  
7 . 9 E - 3 8  S.3E-08 J .1E-08  5 .7E-08  
1 .2E-07 1.3E-07 5.OE-08 8 . 4 E - 0 8  
1.OE-07 1 . l E - 0 7  5 .4E-08  7 .4E-08  
1.OE-07 l . l E - 0 7  5 .2E-08  7 . 3 E - 0 8  
7 .7E-08  8 .1E-08 4 .2E-08  5 . 6 E - 0 8  
1 .3E-07  l . 3 E - 0 7  6 .5E-08 9.OE-08 
8 .7E-08  9 .ZE-08 4 .5E-08  6 .2E-08  
1.OE-07 l . l E - 0 7  5.2E-08 7 .2E-08  
l . l E - 0 7  1.2E-07 5 .8E-08 8.OE-08 
1 .9E-07 2.OE-07 1.OE-07 1 .4E-07  

1.OE-07 
4 .4E-08 
3.5E-08 
3 .1E-08 
4.OE-08 
1.3E-07 
7 .7E-08 
1.2E-07 
1.OE-07 
1 .OE-07 
7 .6E-08 
1.2E-07 
8.6E-08 
1 .OE-07 
1.1E-07 
1.9E-07 

1.6E-07 
6.4E-08 
5.. 1E-08 
4 .5E-08 
5.9E-08 
1.9E-07 
1 .2E-07 
1.8E-07 
1.5E-07 
1.5E-07 
1 .1E-07 
1 .9E-07 
1.3E-07 
1.5E-07 
1.7E-07 
2.8E-07 

1.3E-07 
5.6E-08 
4 .4E-08  
3.9E - 0 8  
5 .1E-08 
1.6E-07 
9 .9E-08  
1 .5E-07 
1.3E-07 
1.3E-07 
9 .7E-08  
1.6E-07 
1.1E-07 
1 .3E-07 
1.4E-07 
2.4E-07 

D i s t a n c e  (m) 
~ _ _ _ _ _ ~ ~ ~ ~  ~ 

D i  r e c t i  on 1137 1171 1312 1308 1318 1238 1236 

N 1 .2E-07  1.2E-07 9 .8E-08  9 . 9 E - 0 8  9.7E-08 l . l E - 0 7  l . l E - 0 7  
NNW 5 .1E-08  4 .9E-08 4 .2E-08 4 . 2 E - 0 8  4 .1E-08 4 .5E-08 4 .5E-08 

NW 4 .1E-08  3 .9E-08 3 .3E-08 3.3E-08 3.3E-08 3.6E-08 3.6E-08 
WNW 3 .6E-08  3.4E-08 2.9E-08 2.9E-08 2.9E-08 3.1E-08 3 .2E-08  

W 4 . 7 E - 0 8  4 .5E-08  3 .8E-08 3 .9E-08  3 .8E-08 4 .2E-08 4 .2E-08 
w sw 1.5E-07 1 .4E-07 1.2E-07 1.2E-07 1.2E-07 1.3E-07 1.3E-07 

sw 9 .1E-08  8 .7E-08  7 .3E-08  7 .4E-08  7 .3E-08 8.OE-08 8.OE-08 
ssw 1 .4E-07 1.3E-07 l . l E - 0 7  l . l E - 0 7  l . l E - 0 7  1.2E-07 1.2E-07 

S 1.2E-07 1.2E-07 9 .7E-08 9 .7E-08  9.6E-08 l . l E - 0 7  l . l E - 0 7  
S S E  1.2E-07 l . l E - 0 7  9 .6E-08  9 .6E-08  9.5E-08 l . l E - 0 7  l . l E - 0 7  

S E  8 .9E-08 8 .5E-08 7 .2E-08 7 .2E-08 7 .2E-08 7 .8E-08 7.9E-08 
ES E 1 .5E-07 1.4E-07 1.2E-07 1.2E-07 1.2E-07 1.3E-07 1.3E-07 

E 1.OE-07 9 .6E-08 8 .1E-08 8 .1E-08  8.OE-08 8 .8E-08 8 .9E-08 
EN E 1 .2E-07 l . l E - 0 7  9 .4E-08 9 .5E-08 9.3E-08 1.OE-07 1.OE-07 

N E  1.3E-07 1.2E-07 1.OE-07 1.OE-07 1.OE-07 l . l E - 0 7  l . l E - 0 7  
NNE 2.2E-07 2.1E-07 1 .8E-07 1 .8E-07 1.8E-07 2.OE-07 2.OE-07 

(.JfQFJ(f)gg 
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iNDIVIDUAL LIFETIME RISK (cieaLhs) 
( A 1  1 Radi onuci ides a n d  Pathways 1 

Distance ( m )  

Di r e c t i  on 1850 1382 1190 1186 1731 1695 

N 
NNW 

NW 
WNW 

!d 
N s w 

sw 
ssw 

S 
S S E  

. SE  
E S E  

E 
E N E  

NE 
NNE 

5.8E - 08 
2 .5E-08 
2.OE-08 
1 .8E-08  
2 .4E-08  
7 .  1E-118 
4 .4E-08  
6 .4E-08  
5 . 7 E - 0 8  
5.6E -08 
4.4E -08 
6 .9E-08  
4 . 8 E - 0 8  
5 .6E-08  
6 .1E-08  
1 .1E-07 

9 .1E-08  l . l E - 0 7  l . l E - 0 7  6 .4E-08 6.6E-08 
3 .9E-08 4.8E-08 4 .8E-08 2.8E-08 2.9E-08 
3.OE-08 3.8E-08 3 .8E-08 2.2E-08 2.3E-08 
P.7E-08 3 .3E-08 3 .3E-08 1 .9E-08 2.OE-08 
3 .6E-08  2 .4E-08 J . 4 E - 0 8  2 .6E-08  2.7E-08 
l . l E - 0 7  1.4E-07 1.4E-07 7 .8E-08 8 .1E-08 
5 .aE-08 E L ~ E - O ~  a . 5 ~ - 0 8  4 . 8 ~ - 0 8  ~ . o E - o ~  
1.OE-07 1.3E-07 1.3E-07 7 .1E-08 7 .4E-08 
3.OE-08 1 .1E-07 l . l E - 0 7  6 .3E-08 6.6E-08 
6 . 8 E - 0 8  l . l E - 0 7  l . l E - 0 7  6 .2E-08 6 .4E-08  
6 . 7 E - 0 8  8 .3E-08 8 . 3 E - 0 8  4 .9E-08 5.OE-08 
1 . l E - 0 7  1.4E-07 1.4E-07 7 .7E-08 7 .9E-08 
7 .5E-08  9 .4E-08 9 .5E-08  5 .3E-08 5 .5E-08 
8 .7E-08 l . l E - 0 7  1 . l E - 0 7  6.2E-08 6 .4E-08 
9 .6E-08 1 .2E-07 1.2E-07 6 .8E-08 7.OE-08 
1 .7E-07 2.1E-07 2.1E-07 1 .2E-07 1.2E-07 



c ,A P a a - P c 

Y e r s i o n  1.00 

C l e a n  l i r  A,ct Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Aug 1 7 ,  1995 2 : l O  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT P R O J E C T  
Address :  2 .0 .  S O X  5 3 8 7 0 4  

7400 ;.:ILLEY ROAD 
C i t y :  C1NC;:dNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year  1 

1 . 4 6 E - 0 2  

A t  T h i s  L o c a t i o n :  1265 M e t e r s  N o r t h  N o r t h e a s t  

Source C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type:  S t a c k  

E m i s s i o n  Y e a r :  1994 

Comments: P l a n t  8 E a s t  Eimco Hood & vacuum pump e x h a u s t  
1 = Vacuum Pump v e n t ,  '2 = Hood e x h a u s t  

D a t a s e t  Name: PLANT8-PTO-2 
D a t a s e t  D a t e :  Aug 1 7 ,  1995 2:08 pm 

Wind F i  1 e :  WNDFI LES\FEMPSTD.  WND 



, ~ u g  1 7 ,  1995 2:lO pm S Y N O P S I S  
Page 1 

MAXIMALLY E'XPOSED INDIVIDUAL 

L o c a t i o n  C J ~  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .90E-07  

1265 M e t e r s  N o r t h  N o r t h e a s t  

ORGAN E O S E  EQUIVALENT SUMMARY 

Dose 
Equi  v a i  e n t  

Organ (mrem/y) 

GONADS 4 .81E-05  
BREAST 5.50E-05 
R MAR 1 .17E-03  
LUNGS 1 .13E-01  
T H Y R O I D  4 .69E-05  
ENDOST 1.63E-02 
RMNDR 1.29E-03 

EFFEC 1 .46E-02  

-I 



Aug 1 7 ,  1995 2 : l O  pm 

Nucl  i de C 1  a s s  

RA-226 
RA- 228 
T H  - 228 
T H  - 230 
T H  - 232 
U-234  
U - 2 3 5  
U - 236 
U - 2 3 8 .  
A C  - 228 
RA- 224 
TH-231 
T H  - 234 

W 
W 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
W 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  i 3 E  Y E A R  1994 

Source Source 
Sl $2 TOTAL 

S i z e  C i / y  C i / y  C i  / y  

1.00 2 .6E-07  4 . 8 E - 0 8  3.1E-07 
1.00 1.OE-06 1 .9E-07  1 . 2 E - 0 6  
1.00 l . l E - 0 5  2.OE-06 1 .3E-05  
1 .00  7 . 7 E - 0 7  1 . 4 E - 0 7  9 . 1 E - 0 7  
1 .00  1 . 7 E - 0 6  3 . 2 E - 0 7  2.OE-06 
1.00 2 . 9 E - 0 4  5.4;-05 3 . 4 E - 0 4  
1.00 1 . 5 E - 0 5  2 . 9 E - 0 6  1 . 8 E - 0 5  
1.00 1 .5E-05  2.OE-06 1 .7E-05  
L O O  ~ ~ - 0 4  ~ . I E - o ~  J . ~ E - o ~  

1.00 7 . 3 ~ - 0 8  ~ ~ - 0 8  a . 7 ~ - 0 8  

1 .00  1.OE-06 1 . 9 E - 0 7  1 .2E-06  
1 .00  l . l E - 0 5  2.OE-06 1 .3E-05  

1.00 3 . 8 E - 0 4  7 . 1 E - 0 5  4 . 5 E - 0 4  

S I T E  INFORMATION 

Temper a t u r  e : 12 degrees  C 
P r e c i p i t a t i o n :  98 c m i y  
M i . x i  ng Hei  g n t :  950 m 

SYNOPSIS 
Page 2 



, ... - . ''C . .  

Aug 1 7 ,  1995 2 : l O  p m  

SOURCE I NFORMAT I ON 

S Y  N O P S  I S 
?age 3 

Source Number: 1 2 

1 3 . 7 2  13 .72  
D i  ameter ( m )  : 0 . 2 0  0.41  

S t a c k  H e i g h t  ( r n ) :  

Plume R i s e  
Momentum (m/s): 1.31E+01 5.46E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL D A T A  

Vege tab le  M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700  0 .399  0 . 4 4 2  
0.300 0 . 6 0 1  0 . 5 5 8  

0.000 0 . 0 0 0  
F r a c t i o n  From Assessment Area: 

F r a c t i o n  Impor ted :  0 .000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  used.  

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1265 1537 2001 1897 2573 2273 2298 1631 1468 2305 
2372 1699 2333 1596 1913 2005 1958 1839 1870 1809 



! !ers ion i.00 

C l e a n  .:,it- A c t  AssessmenL Package - 1988 

0 

D O S E  A N D .  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Aug 1 7 ,  1995 2:lO pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  ,3OX 538704 

7400 'JILLEY 2OAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

Source C a t e g o r y :  R E M E D I A T I O N  S I T E  
Source  Type :  S t a c k  

E m i s s i o n  Year :  1994 

Comments: P l a n t  8 E a s t  Eimco Hood & vacuum pump e x h a u s t  
1 = Vacuum Pump v e n t ,  2 = Hood e x h a u s t  

Dataser:  Name: 2LANT8-PTO-2 
Dataser:  D a t e :  Aug 1 7 ,  1995 2:08 pm 

W i  n o  F i  1 e :  WNDFI LES\FEMPSTD. WND 



SUMMARY 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
T H Y  RO I D 
ENDOST 
2MN D R 

EFFEC 

4 . 8 1  E-05 
5.50E-05 
1.17E-03 
1 . 1 3 E - 0 1  
4.69E-05 
1.63E-02 
1.29E-03 

1.46E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

I NGEST I ON 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

9 . 3 2 E - 0 4  
1 .36E-02 
5 .99E-10 
9 . 5 0 E - 0 6  
1 .46E-02 
9 .50E-06 

1 .46E-02 



Selected 
I n d i  v i  d u a l  

(mrem/y) 

N U C L I D E  E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Nuci i de 

RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
U - 234 
U - 235 
U - 236 
U - 238 
kC - 228 
R A  - 224 
TH-231 
TH - 234 

T O T A L  

7 . 8 5 E - 0 7  
1 . 2 8 E - 0 6  
4 . 2 3 E - 0 4  
2 .97E-05  
9 . 5 1 E - 0 5  
6 . 1 6 E - 0 3  
3 . 1 4 E - 0 4  
2 . 9 0 E - 0 4  
7 . 2 5 E - 0 3  
.1 .37E-08 
5 . 9 5 E - 0 6  
1 . 1 3 E -  11 
5 . 0 4 E - 0 6  

1 . 4 6 E - 0 2  

SUMMARY 
Page 2 

0 
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Aug 1 7 ,  1995 2 : l O . p r n  

Cancer  

.. 
CANCER R I S K  SUMMARY . 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEU KEM I A 

T H Y R O I D '  
B R E A S T  
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

' BONE 
1 .32E-09 
8 . 6 5 E -  10 
1 . 0 8 E - 1 1  
1 . 2 3 E -  10 
1.84E-07 
7 .48E - 11 
1 .34E-10 
7 .68E - 11 
4 . 7 6 E - 1 1  
2.76E -09  
5 .82  E -.11 

TOTAL 1 .90E-07 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

I N G E S T I  ON 4 .95E - 0 9  
I NHALAT I ON 1.85E -07  

GROUND SURFACE 2.18E-10 
INTERNAL 1 .90E-07 
EXTERNAL 2.18E- 10 

A I R  I M M E R S I O N  1 . 3 7 ~ 4 4  

TOTAL 1 .90E-07 

SUMMARY 
Page 3 



Aug i 7 ,  1995 2:10.pm 

Nucl  i de 

RA-226 
. RA-228 

TH - 228  
TH - 230 
TH-232 
u - 234  
u - 235 
u - 2 3 5  
u - 238 
AC-228 
RA-224 
TH-231 
TH - 2 3 4  

TOTAL 

NUCLIDE RISK SUMMARY 

Sel ec ted  I n d i  v i  d u a  1 
T o t a l  Life t ime 

F a t a l  C a n c e r  R i s k  

1 .01E-  11 
1.28E - 11 
8 . 4 8 E - 0 9  
2 .43E-10  
5 . 3 6 E - 1 0  
7 . 8 8 E - 0 8  
4 . 1 2 E - 0 9  
3 . 7 i E - 0 9  
9 . 3  6E - 08 
2.76E- 13 
1 . 3 3 E - 1 0  
3 .30E-  16 
1 . 5 4 E - 1 0  

1.90E-07 

SUMMARY 
P a g e  4 
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INDIVIDUAL EFFECTI'!E DOSE EQUIVALENT R A T E  (mrem/y) 
( A 1  1 Rad1 c n u c l  i d e s  and P a t h w a y s  1 

D i s t a n c e  ( m )  

1265 1537 200 1 1897 2573 ' 2273 2298 D i r e c t i o n  

N 
NNW 

NW 
';J N W 

W 
:*I S W 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
E N E  

N E  
NNE 

8.OE-03 
3.4E-03 
2.7E-03 
2.4E-03 
3.1E-03 
9.7E-03 
6.OE-03 
9.OE-03 
7.9E-03 
7 .8E-03 
5 .9E-03 
9 .6E-03 
6.6E-03 
7 .7E-03 

5.9E-03 
2.6E-03 
2.OE-03 
1 .8E-03 
2.OE-03 
7 .2E-03 
4 . 5 E - 0 3  
6 .6E-03 
5.9E-03 
5 .8E-03 
4 .4E-03  
7 .1E-03  
4 .9E-03  
5 .7E-03 
6.3E -03  
1 .1E-02 

2.OE-03 
1.7E-03 
1 .4E-03 . . . ... . . . . . . . . . 
~ . : : ',2'E i-o'3 
1.7E-03 
A,..:. , ,:.... . 

1 . 8 E - 0 3  
3.OE-03 
4 .4E-03 
3 .9E-03 
3 .8E-03  
3 .1E-03 
4 . 8 E - 0 3  
3.3E-03 
3.8E.-03 
4 .2E-03  
7 .4E-03 

4 .3E-03 
1.9E-03 
1.5E-03 
1.3E-03 
1 .8E-03 
5.3E-03 
3.3E-03 
4 .8E-03 
4 .3E-03 
4 .1E-03 
3.3E-03 
5.2E-03 
3.6E.03 
4.1E-03 
4 .6E-03 
8.OE-03 

2.7E-03 
1.2E-03 
1 .OE-03 
8.9E -04  
1 .2E-03 
3.3E-03 
2.1E-03 
3.OE-03 
2.7E-03 
2.6E-03 
2.2E-03 
3.3E-03 

2.9E-03 
5.1E-03 

3.3E-03 
1.5E-03 
1.2E-03 
1 .OE-03 
1.4E-03 
4.OE-03 
2.5E-03 
3.6E-03 
3.2E-03 
3 .1E-03 
2.6E-03 
3 .9E-03 
2.7E-03 
3.1E-03 
3 .5E-03 
6 .1E-03 

3.2E-03 
1.4E-03 
1.2E-03 
1 .OE-03 
1.4E-03 
3 .9E-03 
2.5E-03 
3.5E-03 
3.2E-03 
3 .1E-03 
2.6 E +J 03 
3.9E-03 
2.7E-03 
3.1E-03 
3.4E-03 
6.OE-03 

D i s t a n c e  ( m )  

1631 1468 2305 2372 1699 2333 1596 D i  r e c t i  on 

N 
NNW 

NW 
WNW 

W 
w sw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
EN€ 

NE 
NNE 

5.4E-03 
2.3E - 03 
1.9E-03 
1 .7E-03 
2.2E-03 
6.6E-03 
4 .1E-03  
6 .1E-03 
5.4E-03 
5.3E-03 
4 .1E-03  
6 .5E-03  
4 .5E-03  
5.2E-03 
5.8E-03 
1.OE-02 

6 .3E-03 
2 .7E-03 
2.2E-03 
1.9E-03 
2.5E-03 
7.8E-03 
4 .8E-03 
7.1E-03 
6 .3E-03 
6 .2E-03 
4.7E-03 
7.6E-03 
5.3E-03 
6.1E-03 
6.8E-03 
1.2E-02 

3 .2E-03 3.1E-03 5.1E-03 3.1E-03 5.6E-03 
1.4E-03 1.4E-03 1.4E-03 
1.2E-03 1.1E-03 1.8E-03 1.1E-03 
1.OE-03 9.9E-04 1.6E-03 
1.4E-03 1.3E-03 2.1E-03 2.3E-03 
3.9E-03 3.7E-03 6.2E-03 6.8E-03 
2.5E-03 2.4E-03 3.9E-03 2.4E-03 4.2E-03 
3 .5E-03 3.4E-03 5.7E-03 3 .5E-03 6.3E-03 
3.2E-03 3.OE-03 5.OE-03 3.1E-03 5.5E-03 
3.1E-03 2.9E-03 4 .9E-03 3.OE-03 5.4E-03 
2.5E-03 2.4E-03 3.9E-03 2 .5E-03 4.2E-03 

3.7E-03 6.1E-03 3 .8E-03 6.7E-03 
4 .2E-03 2.6E-03 4.6E-03 
4.9E-03 3.0E-03 5.4E-03 

3.4E-03 3.2E-03 5.4E-03 3.3E-03 6.OE-03 
6.OE-03 5.8E-03 9.4E-03 5.9E-03 1.OE-02 

@ ~ ~ ~ b U J  



Aug 1 7 ,  1995 2:lO. pm 

INDIVIDUAL EFFECTI!!E DOSE EQUIVALENT R A T E  (mrem/y) 
( A 1  1 Radi onuc l  i d e s  and Pathways) 

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  1913 2005 1958 1839 1870 1809 

N 
NNW 

NW 
WNW 

W 
WSW 

sw 
ssw 

S 
S S E  

SE 
E S  E 

E 
EN E 

N E  
NNE 

4 . 2 E - 0 3  
1 . 9 E - 0 3  

3 . 9 E - 0 3  
1 . 7 E - 0 3  

1 . 3 E - 0 3  1 . 2 E - 0 3  
1 . 8 E - 0 3  
5 . 2 E - 0 3  
3 . 2 E - 0 3  
4 . 7 E - 0 3  
4 . 2 E - 0 3  
4 . 1 E - 0 3  
3 . 3 E - 0 3  
5 . 1 E - 0 3  
3 . 5 E - 0 3  
4 . 1 E - 0 3  
4 . 5 E - 0 3  
7 . 9 E - 0 3  

1 . 7 E - 0 3  
3 . 8 E - 0 3  
3.OE-03 
4 . 4 E - 0 3  
3 . 9 E - 0 3  
3 . 8 E - 0 3  
3 . 1 E - 0 3  
4 . 7 E - 0 3  
3 . 3 E - 0 3  
3 . 8  E -. 0 3 
4 . 2 E - 0 3  
7 . 4 E - 0 3  

4 . 1 E - 0 3  
1 .8E-03  
i .4E-03 
1 . 3 E - 0 3  
1 . 7 E - 0 3  
5.OE-03 

. 3 . 1 E - 0 3  
4 . 6 E - 0 3  
A .  1E-03  
2 . 9 E - 0 3  
3 . 2 E - 0 3  
4 . 9 E - 0 3  
3 . 4 E - 0 3  
3 . 9 E - 0 3  
4 . 4 E - 0 3  
7 . 7 E - 0 3  

4 . 5 E - 0 3  4 .4E-03  
2.OE-03 1 .9E-03  
1.6E-03 1 .5E-03  
1 . 4 E - 0 3  1 .4E-03  
1 . 9 E - 0 3  1 .8E-03  
5 
3 . 4 E - 0 3  ’ 3 .4E-03  
5.OE-03 4 .9E-03  
4 . 5 E - 0 3  4 .4E-03  
4 . 3 E - 0 3  4 . 2 E - 0 3  
3 . 5 E - 0 3  3.4E-0.3 
5 . 4 E - 0 3  5 .3E-03  
3 . 7 E - 0 3  3.6E-03 
4 . 3 E - 0 3  4 .2E-03  
4 . 8 E - 0 3  4 .7E-03  
8 . 4 E - 0 3  8 . 2 E - 0 3  

4 . 6 E - 0 3  
2.OE-03 
1 . 6 E - 0 3  
1 . 4 E - 0 3  
1 . 9 E - 0 3  
5 . 7 E - 0 3  
3 . 5 E - 0 3  
5 . 2 E - 0 3  
4 . 6 E - 0 3  
4 . 5 E - 0 3  
3 . 5 E - 0 3  
5 . 5 E - 0 3  
3 . 8 E - 0 3  
4 . 4 E - 0 3  
4 . 9 E - 0 3  
8.6E-03 

. .  
L i b . . ,  



Aug 1 7 ,  1995 2 : l O . p m  

INDIVIDUAL LIFETIME R I S K  (de .a ths)  
( A 1  1 R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 1265 1537 2001 1897 2573 2273 2298 

N 1.OE-07 7 .6E-08 5.1E-08 5 .5E-08 3.4E-08 
NNW 4 .3E-08  1 .3E-08 2.2E-08 2.4E-08 1.5E-08 

NW 3 .4E-08  2 .6E-08 1.7E-08 1 .9E-08 1.2E-08 
‘rlNW 3.OE-08 2 .3E-08 1 .5E-08 1 .7E-08 i . l E - 0 8  

!J 4 .OE-08 3.OE-08 2 .1E-08 2 .2E-08 1.5E-08 
!\I s w 1 . 3 ~ ~ 0 7  ~ ~ - 0 8  ~ ~ - 0 8  6 . 8 ~ - 0 a  - 1 . 2 ~ - 0 8  

sw 7 .7E-08  5 .7E-08 3 .9E-08 4 .2E-08  2.7E-08 
ssw 1 .2E-07  8 .6E-08  5.6E-08 6.1E-08 3.8E-08 

S 1.OE-07 7 .6E-08 5.OE-08 5 .5E-08 3.4E-08 
S S E  1.OE-07 7 .4E-08 4.9E-08 5 .3E-08 3.3E-08 

SE 7 .6E-08  5.7E-08 3.9E-08 4 .2E-08 2.8E-08 
E S E  1 .2E-07 9 .2E-08 6.1E-08 6.6E-08 4 .2E-08 

E 8 . 5 E - 0 8  6.3E-08 4 .2E-08 4 .6E-08 2.9E-08 
ENE 9 . 9 E - 0 8  7 .3E-08 4.9E-08 5.3E-08 3.3E-08 

N E  l . l E - 0 7  8 .1E-08 5.4E-08 5.9E-08 3.6E-08 
NNE 1 .9E-07 1.4E-07 9.6E-08 1.OE-07 6.6E-08 

4 .2E-08 4.1E-08 
1.8E-08 1 .8E-08 
1 .5E-08 1.4E-08 
1.3E-08 1.3E-08 
1 .7E-08 1 .7E-08 
5 .1E-08 5.OE-08 
3 .2E-08 3.1E-08 
4 .6E-08 4.5E-08 
4 .1E-08 4 .1E-08 
4.OE-08 3.9E-08 
3 .3E-08 3.2E-08 
5.OE-08 4.9E-08 
3 .5E-08 3.4E-08 
4.OE-08 3.9E-08 
4.4E-08 4.3E-08 
7.9E-08 7.8E-08 

D i s t a n c e  ( m )  
~ ~~ 

D i  r e c t i  on 1631 1468 2305 2372 1699 2333 1596 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ES E 

E 
ENE 

NE 
NNE 

7.OE-08 8 .2E-08 
3.OE-08 3 .5E-08 
2.4E-08 2.8E-08 
2.1E-08 2.4E-08 
2.8E-08 3.2E-08 
8 .5E-08 1.OE-07 
5 .3E-08 6.2E-08 
7 .8E-08 9.2E-08 
6.9E-08 8 .1E-08 
6.8E-08 8.OE-08 
5.2E-08 .6 .1E-08  
8 .4E-08 9.8E-08 
5.7E-08 6.8E-08 
6.7E-08 7 .9E-08 
7 .4E-08 8 .7E-08 
1.3E-07 1.5E-07 

4 .1E-08 3.9E-08 
1.8E-08 1.7E-08 
1.4E-08 1.4E-08 
1.3E-08 1 .2E-08  
1.7E-08 1 .6E-08 
5.OE-08 4 .8E-08 
3.1E-08 3.OE-08 
4.5E-08 4 .3E-08 
4.OE-08 3 .9E-08 
3.9E-08 3.7E-08 
3.2E-08 3 .1E-08 
4.9E-08 4 .7E-08 
3.4E-08 3.2E-08 
3.9E-08 3 .7E-08 
4.3E-08 4 .1E-08 
7.8E-08 7 .4E-08 

6 .5E-08 
2.8E-08 
2.2E-08 
2.OE-08 
2.6E-08 
8.OE-08 
4.9E-08 
7.3E-08 
6.5E-08 
6.3E-08 
5.OE-08 
7.9E-08 
5.4E-08 
6.3E-08 
7.OE-08 
1.2E-07 

4.OE-08 7 .2E-08 
1.7E-08 3.1E-08 
1.4E-08 2.4E-08 
1.2E-08 2.1E-08 
1.7E-08 2.9E-08 
4 .9E-08 8.8E-08 
3 .1E-08 5.4E-08 
4 .4E-08 8.1E-08 
4.OE-08 7.1E-08 
3.8E-08 7.OE-08 
3.2E-08 5.4E-08 
4 .8E-08 8.7E-08 
3.3E-08 5.9E-08 
3.8E-08 6.9E-08 
4.2E-08 7.7E-08 
7.6E-08 1.3E-07 



INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A 1  1 Radi onuc i  i d e s  and Pat.hways 1 

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i  r e c t i  on 1913 2005 1958 1839 1870 1809 

N .  ' 

NNW 
NW 

WNW 
W 

WSW 
sw 

ssw 
S 

S S E  
S E  

E S E  
E 

ENE 
N E  

NNE 

5.4E-08 
2.3E-08 
1 .9E-08 
1 .6E-08  
2 .2E-08 
6 .7E-08  
4 .1E-08  
6 .1E-08  
5 .4E-08  
5 .2E-08  
4 .2E-08  
6 .5E-08  
4 . 5 E - 0 8  
5 .2E-08 
5 .8E-08 
1.OE-07 

5 .1E-08 
2.2E-08 
l. 7E-08 
1 .5E-08  
2 .1E-08 
C'.ZE-08 
3 .9E-08  
5 .6E-08 
5.OE-08 
2 . 9 E - 0 8  
3 .9E-08  
6 .1E-08 
2 .2E-08  
d . 9 E - 0 8  
5.4E-08 
9 .6E-08  

5.2E-08 
2.3E-08 
1.8E-08 
1.6E-08 
2.1E-08 
3 .5E-08 
G.OE-08 
5 .8E-08 
5.2E-08 
5 .OE-08 
4.1E-08 
5.3E -08  
4.3E-08 
5 .OE-08 
5.6E-08 
9 .9E-08 

5.8E-08 
2.5E -08 
2.OE-08 
1.7E-08 
2.3E -08  
7.1E-08 
4.4E -08  
6 .5E-08 
5.7E-08 
5.6E-08 
4.4E -08  
7.OE-08 
4.8E -08 
5.6E-08 
6.2E-08 
1.1E-07 

5 .6E-08 
2.4E -08 
1 .9E-08 
1 .7E-08 
2 .3E-08 
5 .9E-08  
4 .3E-08  
5 .3E-08  
5 .6E-08  
5 .4E-08  
4 .3E-08  
5 .8E-08 
4 .7E-08  
5 .4E-08  
6.  O E  - 08 
1 .1E-07 

5.9E -08  
2.6E-08 
2.OE-08 
1 .8E-08 
2.4E-08 
7 .3E-08  
4 .5E-08 
6 .6E-08  
5 .9E-08 
5 .7E-08  
4 .5E-08 
7 .1E-08 
4 .9E-08  
5 .7E-08 
6.3E-08 
1 .1E-07 



p 1 2 0 1  
OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 

D . 0 . E . - F e r n a l d  Env i ronmenrs i  Manaaement M r .  StPDhen M .  Beckman 
Faci  1 i r;y Name P r o  i ecL ' Person t o  Con tac t  

7400 W i l l e v  Road P o s t  0 f f i c e  Box 538 704  
Faci  1 i t y  Address M a i  i i ng Address 

Ferna 1 d H a m i  1 t o n  (15030 C i  n c i  n n a t i  OH 45253 - 8 7 0 4  
C i t y  County Z i p  C i t y  S t a t e  Z ip  

513 /  5.18-3000 5 1 3 1  6 4 8 - 5 2 6 4  
T e l  ephone Area Numoer T e l  epnone 

31431110128-  P276 A953 
( A p p l i c a t i o n  n o . ,  i f  t h i s  i s  a renewal a p p l i c a t i o n )  S td .  I n d .  Class.  Code 

1. Complete and a t t a c h  i n y  o f  t h e  f o l l o w i n g  appendices m o s t  a p p r o p r i a t e  t o  t h e  a i r  
con taminan t  source .  I n  a d d i t i o n ,  a compl iance t i m e  schedu le  f o r m  i s  t o  be 
ar;tached when app l  i c i D l e .  CnecK a s  a D p r o p r i a t e  t h e  f o l l o w i n g :  

- X Appendix A ,  Process  
- Appendix B ,  F u e l - 3 u r n i n g  Equipment 
-Appendix C ,  I n c i n e r a t o r  
- Appendix D ,  S u r f a c e  C o a t i n g  o r  

P r i  n t i  ng O p e r a t i o n  
- Appendix E ,  S t o r a g e  Tank 
-Appendix H ,  G a s o l i n e  D ispens ing  

- Appendix J ,  Load ing  Rack a t  B u l k  
Fac i  1 i t y  

G a s o l i n e  P l a n t  o r  
Te rm ina l  

L i n e  o'r P r i n t i n g  L i n e  
-Appendix K ,  Su r face  C o a t i n g  

-Appendix L ,  S o l v e n t  M e t a l  

-Appendix M ,  F u g i t i v e  Dust 
C 1  ean i  ng 

E m i  s s i  o n  Sources 

Speci f y  Appendix No.  

M a n u f a c t u r i n g  

Faci  1 i t y  

-Appendix N ,  Rubber T i r e  

- Appendix  0 ,  Dry C lean ing  

- Appendix  P , Landf  i 1 1  s 
-Other Appendix 
- Compl iance T i m e  Schedule 

2 .  D e s c r i p t i o n  o f  Source (same a s  used o n  a p p e n d i x ) : P l a n t  8 - N e u t r a l i z a t i o n  o f  

3 .  Your i d e n t i f i c a t i o n  f o r  Source (same a s  used on a p p e n d i x ) :  D - 1 0 1  
Sump L i q u o r  - 0 - 1 0 1  

I ,  be ing  t h e  i n d i v i d u a l  s p e c i f i e d  i n  Ru le  3 7 4 5 - 3 5 - 0 2 ( 6 )  o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, hereby app ly  f o r  a P e r m i t  t o  Operate t h e  a i r  con taminan t  
sou rce (s1  d e s c r i b e d  h e r e i n .  A s  r e q u i r e d ,  d d i  t i o n a l  documents 
a r e  s u b m i t t e d  a s  p a r t  o f  t h i s  a p p l i  t t achmen ts ) :  

At tachments:  A u t h o r i z e d  S i g n a t u r e '  y 
1 

Appendix A Terence D .  Hagen 
Process F1 ow D i  agram D i  r e c t o  r Envi  ronmenta l  CornDl i ance 
E m i  s s i  on C a l  c u l  a t i  ons 

Date  

'Pursuant  t o  OAC R u l e  3 7 4 5 - 3 5 - 0 2 ( 6 )  ( P e r m i t  t o  O p e r a t e ) .  
O p e r a t i o n  o f  an a i r  con taminan t  source w i t h o u t  an e f f e c t i v e  p e r m i t  t o  o p e r a t e  i s  
p r o h i b i t e d  t o  3704 .05  Oh io  Rev ised Code. Page 1 EPA-3161 
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'or Q f f i c i a l  Use On ly  

O E P A  NO.  1431110128 E 
A P P E N D I X  A ,  P R O C E S S  A 

Premise"N0. / / 1 
A ~ p i i c a t i o n  No. FEMP ID NO. 1 - j  
Source No. / 

PROCESS D A T A  

L i s t  o f  R a w  M a t e r i a l s  

, L ime 

Sump L i a u o r  

1. 

? - .  

3 .  

4.  

5. 

6 .  

7 .  

8 .  

9 .  

10.  

11. 

1 2 .  

13. 

P r i  n c i  o a l  Use Amount ( 1 bs.  / h r .  ) 

OH s t a b i l i z i n q  aaent  v a r i e s  w i t h  DH 

o f  sumo water  

6900 s a l  1 o n s / b a t c h  To be orocessed 

Name o f  p rocess  Planr :  2 Neut r a i  i z a t i o n  o f  SumD L i a u o  r 0 - 1 0 1  

End p r o d u c t  o f  t h i s  p r o c e s s  N e u t r a l i z e d  Su mD L i a u o r  

P r i m a r y  p rocess  equ ipment  Lime dumoina s t a t i o n :  sumD t a n k  

Your i d e n t i  f i c a t i o n  2- 101 ( 8  - 0 1 6 )  Year I n s t a l l e d  195: 

M a n u f a c t u r e r  Custo  m Make o r  Model N / A  (custom 

C a p a c i t y  o f  equ i  pment ( 1  bs .  / h r  1 : Rated 300 aa 1 / h r  Max. 350 a a l / h r  

Method o f  exhaus t  v e n t i l a t i o n :  [XI  Stack  C 1 Window fan [ 3 Roof vent  

Are che re  m u l t i p l e  exnausLs? [ 3 Yes [XI No 
i 1 O t h e r ,  d e s c r i b e  

O P E R A T I N G  D A T A  

Normal o p e r a t i n g  s c h e d u l e :  24 h r s . / d a y ,  5 days/wk.; 5 2  wks . /year .  

P e r c e n t  annual  p r o d u c t i o n  ( f i n j s n e d ' u n i t s )  by season: 
W i n t e r  25 S p r i n g  . 2 5  Summer 25 F a l l  25- 

Hour ly  p r o d u c t i o n  r a t e s  ( l b s . ) :  Average 300 a a  1 Maxi mum 350 a a l  
(2400 1 b s )  (2900 1 bs 

Annual p r o d u c t i o n  ( i n d i c a t e  u n i t s )  1 .800.000 a a  1 
P r o j e c t e d  p e r c e n t  annua l  i n c r e a s e  i n  p r o d u c t i o n  0 

Type o f  o p e r a t i o n :  C 1 Cont inuous [XI B a t c h  

I f  b a t c h ,  i n d i c a t e  M i n u t e s  p e r  c y c l e  1440 M i n u t e s  between c y c l  e s v a r  

14. A PROCESS FLOW D I A G R A M  MUST BE INCLUDED WITH THIS A P P E N D I X .  Show e n t r y  and e x i  
p o i n t s  o f  a l l  r a w  m a t e r i a l s ,  i n t e r m e d i a t e  p r o d u c t s ,  by p r o d u c t s  and f i n i s h e  
p r o d u c t s .  Labe l  a l l  m a t e r i a l s  i n c l u d i n g  a i r b o r n e  con taminan ts  and o t h e r  wast  
m a t e r i  a 1  s .  . Labe l  t h e  p rocess  equipment.  

See t h e  a t t a c h e d  Process F low Diagram 

~ 
~ ~ 0 B f);L c-5 



O E P A  NO.  1431110128 P276 

I tem P r i m a r y  C o l l e c t o r  

( a )  Type (See above Code) 

( b )  Manu fac tu re r  

Con t 

Secondarv Col 1 e c t o r  

15 

' ( h )  Pressu re  Droo 

I ( i )  Des ian  e f f i c i e n c v  

,CCNTROL EOUI PMENT 

rol  Equipment Code: . ,  . , FEMP I D  NO. 8-016 

S e t t l i n g  Chamber ( , G ;  C y c l o n i c  Scrubber  ( M I  Adsorber  
Cyc lone . ( H I '  Impingement Scrubber  ( N )  Condenser 
M u l . t i p l e  Cyc lone . . : ( . I  > O r i f i c e  Scrubber  ( 0 )  A f te rbu rne r  - C a t a l y t i c  
E l e c t r o s t a t i c  P r e c i  p i  t a t o r  (2) V e n t u r i .  Scrubber  ( P I  A f t e r b u r n e r  - Thermal 
F a b r i c  F i  1 t e r  ' ( K )  P l a t e  o r  Tray Tower (Q) O t h e r ,  D e s c r i b e  
Spray Chamber ( L ;  Pack ing Tower 

( c )  Model No. 

( d )  Year I n s t a l l e d  
I I 

( e  1 Your I d e n t i  f i c a t  i on 

( f )  Pol  1 u t a n t  C o n t r o l  1 ed 

S T A C K  D A T A  

16.  Your S tack  I d e n t i f i c a t i o n  ODen t o o  t a n k  

17. Are o t h e r  sources ven ted  t o  t h i s  s t a c k ?  [ 1 Yes [ X I  No 
I f  yes ,  i d e n t i f y  sources  

18. Type: [ X I  Round, t o p  i n s i d e  dia-meter d imens ion  24 i nches  (manwav) 
[ 3 R e c t a n g u l a r ,  t o p  i n s i d e  d imens ions  ( L )  x ( W )  

19. H e i g h t :  Above r o o f  N / A  f t . ,  above ground N / A  f t .  

20. E x i t  gas: Temp. Amb. 'F ,  Volume N / A  ACFM, V e l o c i t y  N / A  f t  ./min. 

21 .  Cont inuous  m o n i t o r i n g  equipment :  [ 1 Yes [XI No 
I f .  yes ,  i n d i c a t e  : Type , M a n u f a c t u r e r  

Make o r  Model , P o l l u t a n t ( s )  m o n i t o r e d  

22. Emission da ta :  Emissions f r o m  t h i s  source have been de te rm ined  and such da ta  i s  

If yes,  check method: [ X I  S tack  Tes t  [ X I  E m i s s i o n  F a c t o r  [ 1 M a t e r i a l  Balance 
i n c l  uded w i t h  t h i  s append ix :  [ X I  Yes C 1 No 

Compl e t e d  by K i D  K l e e  , Date 08/39/95 -\ 



Sump Liqu0-m 
(6900 gal/batch) 

Bagged Lime-w 
(amount varies) 

Emissions: 
Particulate - 3.25E-0 1 tons/year 

Uranium - 4.40E-07 pounds/year 

Process Tank 

D - 1 0 1  

(8-0 16) 
U Neutralized Sump Liquor 

(6900 gallons/batch) 

PROCESS FLOW DIAGRAM 
IPLANT 8 - NEUTRALIZATION OF S U M P  LIQUOR1 
I I 



STORAGE TANK EMISSION REPORT 

URANIUM EMISSIONS 

e c a l c u l a t i o n s  f o r  u r a n i u m  e m i s s i o n s  E r e  based  o n  known d a t a  where  p o s s i b l e  and w h e r e  d a t a  f o r  
r a m e t e r s  i s  unknown o r  i n c o m D i e t e ,  c o n s e r v a t i v e  v a l u e s  p r o d u c i n g  a " w o r s t  c a s e "  c o n d i t i o n  f o r  
i s s i o n s  a r e  used .  

c o n d i t i o n s  u s e d  t o  d e t e r m i n e  u r a n i u m  e m i s s i o n s  f rom t h e  t a n k  a r e  a s  f o l l o w s :  

S i n c e  u r a n i u m  does  n o t  v a p o r i z e  a t  s t o r a g e  c o n d i t i o n s  t h e  o n l y  mechanism f o r  u r a n i u m  l o s s  from 
t h e  t a n k  i s  b y  e n t r a i n m e n t  in t h e  a e r o s o l  o r  m i s t  g e n e r a t e d  d u r i n g  l i q u i d  s t o r a g e  and 
t r a n s f e r .  

U r a n i u m  e m i s s i o n s  a r e  d e t e r m i n e d  b y  m u l t i p l y i n g  t h e  amount o f  w a t e r  l o s t  f r o m  t h e  tank  by 
e n t r a i n m e n t  i n  t h e  ' a e r o s o l  or  m i s t  g e n e r a t e d  d u r i n g  l i q u i d  s t o r a g e  and t r a n s f e r  b y  a n  e m i s s i o n  
f a c t o r  d e t e r m i n e d  f r o m  l a b o r a t o r y  t e s t s  c o n d u c t e d  o n  Lab samp le  0 - 3 7 .  Lab #2-9846.  

The e m i s s i o n  f a c t o r  h a s  been  d e t e r m i n e d  t o  b e  6 x gU/1 o f  s o l u t i o n ;  t h e  maximum 
c o n c e n t r a t i o n  o f  u r a n i u m  e n t r a i n e d  in t h e  v a p o r  f r o m  a b o i l i n g  s o l u t i ' o n  o f  9% u r a n y l  n i t r a t e  
a s  d e t e r m i n e d  b y  t h e  l a b o r a t o r y  t e s t s .  

Vapor l o s s e s  ' f rom t h e  t a n k  a r e  c a l c u l a t e d  u s i n g  t h e  TANKS s o f t w a r e  p r o g r a m ,  v e r s i o n  2 . 0 .  

Maximum e m i s s i o n s  a r e  f i v e  t i m e s  t h e  c a l c u l a t e d  a n n u a l  e m i s s i o n s .  

NKS PROGRAH 2 .0  
ISSIONS REPORT . DETAIL FORMAT 
YK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 

e n t i  f i  c a t i  on  
I d e n t i f i c a t i o n  N O . :  PE76 -95  
C i t y :  C i n c i n n a t i  
S t a t e :  OH 
Company : FERMCO 
Type o f  Tank: V e r t i c a l  F i x e d  Roof 

nk D imens ions  
S h e l l  H e i g h t  ( f t ) :  10 
D iameter  ( f t ) :  12 
L i q u i d  H e i g h t  ( f t ) :  9 
Avg. L i q u i d  H e i g h t  ( f t ) :  a 

Net  Th roughpu t  ( g a l l y r ) :  1800000 

Volume ( g a l l o n s ) :  6900 
Tu rnovers :  260 

\NKS PROGRAH 2.0 

.QUID CONTENTS OF STORAGE TANK 
IISSIONS REPORT . DETAIL FORMAT 

09/12/95 
PAGE 1 

P a i n t  C h a r a c t e r i s t i c s  
S h e l l  Co lo r /Shade :  Gray/Medi urn 
She1 1 C o n d i t i o n :  Good 
Roof Co lo r /Shade :  Gray/Medlum 
Roof Cond i  t l  on : Good 

Roof C h a r a c t e r i s t i c s  ' 

Type: Dome 

Rad ius  ( f t )  (Dome Roo f ) :  6 .OO 
H e i g h t  ( f t ) :  1 .oo 

S lope  ( f t / f t )  (Cone R o o f ) :  0.0000 

Vacuum S e t t i n g  ( p s i g ) :  0.00 
P r e s s u r e  S e t t i n g  ( p s i g ) :  0.00 

B r e a t h e r  Vent  S e t t i n g s  

M e t e o r o l o g i c a l  Data Used i n  E m i s s i o n  C a l c u l a t l o n s :  Day ton  
Oh lo  

09/12/9: 
PAGE : 



, \ '. . .  
TANK; PRW 2.0 
EHISSIONS REPORT . DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual  Emiss ion  C a l c u l a t i o n s  

S t a n d i n g  Losses ( l b ) :  
vapor  Space Volume ( C U  f t ) :  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor Space Expans ion  f a c t o r :  
Vented YaDor S a t u r a t i o n  f a c t o r :  

Tank Vapor Space Volume 
Yapor Space Volume ( c u  f t ) :  
Tank D iamete r  ( f t ) :  
Vapor Space Outage ( f t ) :  
Tank S h e l l  H e i g h t  ( f t ) :  
Average L i q u i d  H e i g h t  ( f t ) :  
Roof Outage ( f t ) :  

' Roof Outage (Dome R o o f )  
Roof Outage ( f t ) :  
Dome Rad lus  ( f t ) :  
S h e l l  Rad ius  ( f t ) :  

Vapor Oensi t y  
Vapor D e n s i t y  O b / c u  f t ) :  
Vapor M o l e c u l a r  Weight  ( l b / l b - m o i e ) :  
Vapor P r e s s u r e  a t  D a i l y  Ave rage  L i a u i d  
S u r f a c e  Temperature ( p s i a ) :  
O a i l y  Avg. L i q u i d  S u r f a c e  i emp. (deg .  2 ) :  
O a i l y  Average Ambient Temp. tdeg .  7 ) :  
i d e a l  Gas C o n s t a n t  R 

( p s r a  c u f t  / ( l b - m o l e - d e g  R 1 ) :  
L i q u i d  B u l k  Temperature ( d e g .  R): 
Tank P a l  n t  S o l a r  Absorp tance  (She1 1 ) : 
Tank P a i n t  S o l a r  Absorp tance  ( R o o f ) :  
D a i l y  T o t a l  S o l a r  I n s o l a t i o n  
f a c t o r  (Btu/sqf t .day) :  

Vapor Space Expans ion  F a c t o r :  
D a i l y  Vapor Temperature Range (de9.R) :  
D a i  l y  Vapor P r e s s u r e  Range ( p s i  a )  : 
B r e a t h e r  Ven t  Press.  S e t t i n g  R a n g e r p s r a ) :  

Vapor Space Expans ion  F a c t o r  

Vapor P r e s s u r e  a t  O a i l y  Ave rage  L i q u  
Sur face  Temperature ( p s i a ) :  
Vapor P r e s s u r e  a t  D a i l y  Minimum L i q u  
S u r f a c e  Temperature ( p s i a ) :  
Vapor P r e s s u r e  a t  D a i l y  Maximum L i q u  
S u r f a c e  Temperature ( p s i a ) :  
D a i l y  Avg. L i q u i d  S u r f a c e  Temp. ( d e g  
O a i l v  Mln.  L l a u i d  Sur face  TemD. ( d e s  

d 

d 

d 

R ) :  
R )  : 

D a i l y  Max. L i q u i d  Sur face  Temp. ( d e g  R ) :  
D a i l y  Ambient  Temp. Range (de9 .R) :  

09/12/95 TANKS P R O M  2.0 
PAGE 3 EHISSIONS REPORT . DETAIL FORHAT 

DETAIL CALCULATIONS (AP-42) 

!5.2559 
578.58 
0.0008 

0.080590 
0.924722 

678.58 
12 

6 . O O  
10 

8 
4 .OO 

4 .OO 
6 
6 

9.0008 
!5.000000 

0.255994 
519.53 
511.57 

10.731 
514.65 

0.68 
0.68 

1160.00 

0.080590 
35.91 

0.165664 
0.00 

0.255994 

0.185052 

0.350716 
519.53 
510.55 
528.51 

19.20 

Annual  E m i s s i o n  C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  f a c t o r  

Vented vapor  S a t u r a t i o n  f a c t o r :  
Vapor P r e s s u r e  a t  D a i l y  Average L i q u i d  
S u r f a c e  Temperature ( p s i a ) :  
Vapor Space Outage ( f t ) :  

Wi thd rawa l  Losses ( l b ) :  
Vapor MoIeCUlar  Weight  ( l b / l b - m o l e ) :  
Vapor P r e s s u r e  a t  D a i l y  Average L i .qu id  
S u r f a c e  Temperature ( p s i a ) :  
Annual Ne t  Throughput  ( g a l / y r ) :  
Tu rnove r  f a c t o r :  
Maximum L i q u i d  Volume ( c u f t ) :  
Maximum L i q u i d  H e l g h t  ( f t ) :  
Tank D iamete r  ( f t ) :  
Work ing Loss P r o d u c t  f a c t o r :  

T o t a l  Losses ( l b ) :  

TANKS P R W  2.0 
EHISSIONS REPORT . DETAIL FORMAT 
INDIVIDUAL TANK EMISSION TOTALS 

09f 12 
PAG 

0.924722 

0..255994 
6.0C 

57.977: 
18. OOOOOC 

0.255991 
180000( 

0.293t 
1011 

! 
1; 

1.0( 

73.2 

09/ I 
P& 

Annua 1 E m i  s s i  ons R e p o r t  

T o t a l  : 15.26 57.98 7 

URANIUM EMISSIONS 

These c a l c u l a t i o n s  a r e  based on c o n s e r v a t i v e  e s t i m a t e s ,  t h e  a c t u a l  emissions a r e  expected ti 
l e s s  t h a n  those  i n d i c a t e d .  

Annual Emissions: 73 .23  l b  w a t e r  I 6 x 10'"' l b  U ! = 4 . 4 0  E - 0 7  l b  U/year 
year  I 1000 l b  w a t e r  I 

Maximum Emiss ions:  4 .40  E - 0 7  l b  U/year x 5 = 2 .20  E-06 b U/year 



STORAGE TANK EMISSION REPORT 

PARTICULATE EMISSIONS 

5 bags 
h o u r  

Average number o f  b a t c h e s / y e a r  = 260 

P o t e n t i a i  number o f  b a t c h e s / y e a r  = 365 

F i v e . 5 0 - l b  bags o f  l i m e  charged p e r  b a t c h  

l - h o u r  c h a r g i n g  t i m e  

P a r t i c u l a t e  ( P M )  l o s s  = 1% 

50 l b  0 . 0 1  = 2 . 5  l b  PM/hr 
bag 

ERAGE EMISSIONS: 

260 b a t c h e s  250 l b  0.01 
Year B a t c h  

= 650 l b  PM/year = 0.325 t o n s  PM/year 

5 bags 50 l b  0 . 0 1  = 2 .5  l b  PM/hr l*l 
365 b a t c h e s  250 l b  

Year B a t c h  
0 . 0 1  = 913 l b  PM/year = 0 .456 t o n s  PM/year 

.LOWABLE EM1 SSIONS : 

From t h e  p r e v i o u s  p e r m i t ,  t h e  a l l o w a b l e  PM emiss ions  s h a l l  n o t  exceed 5 .27  l b  PM/hour.  

i 

EM1 SSI ONS P A R T  I CU LAT E URAN I UM 

L b s / h r  Tons / y r  Lbs / y e a r  

ACTUAL 2.50E - 0 0  3.25E - 0 1  4.40E -07  

POT EN T I  AL 2 .50E - 0 0  4 . 5 6 E - 0 1  2.20E - 0 6  

U NCONT RO L LED 2.50E -00  4.56E - 0 1  2.20E-06 
POTENTIAL 

ALLOWABLE 5 . 2 7  - - - -  2 .20E-06 

I ISSION SUMMARY: 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 
.', AN AIR CONTAMINANT SOURCE 

D . 0 . E . - F e r n a l d  Environmenr: l  Manaaement M r .  SteDhen M.  Beckman 
F a c i l i t y  Name . P r o i e c ~  Person t o  Con tac t  

7400 W i  1 1  ev Road Post  0 f f i c e  Bo x 538 704 
F a c i l i t y  Address M a i  1 i ng Address 

Ferna 1 d H a r n i  1 t o n  A5030 C i  n c i  nna t i  OH 45753-8704 
C i t y  County Z i p  C i t y  S t a t e  Z i  p 

Telephone Area Number T e l  epnone 
513/ F;d8-3000 5 1 3 /  648-5264 

#1431110128- 7045 4953 
( A p p l i c a t i o n  no . ,  i f  t h i s  i s  a renewal a p p l i c a t i o n )  Std.  I n d .  Class.  Code 

1. Compiete ana a t t a c h  any o f  t h e  f o l l o w i n g  appenaices m o s t  a p p r o p r i a t e  t o  t h e  a i r  
con taminan t  sou rce .  I n  a d d i t i o n ,  a compl iance t i m e  schedu le  f o r m  i s  t o  be 
a t t a c h e d  when a p p l i c a D l e .  Check a s  a p p r o p r i a t e  t h e  f o l l o w i n g :  

-Appendix A ,  Process  
- Appendix B ,  Fuel  - 3 u r n i  ng Equi pment 
- Appendix C ,  I n c i n e r a t o r  
-Appendix D ,  Sur face  C o a t i n g  o r  

P r  i n t i ng Opera t i on 
- X Appendix E ,  S t o r a g e  Tank 
-Appendix H ,  G a s o l i n e  D ispens ing  

-Appendix J ,  Load ing  Rack a t  B u l k  
Fac i  1 i t y  

G a s o l i n e  P l a n t  o r  
Terrni na 1 

L i n e  o r  P r i n t i n g  L i n e  
-Appendix K ,  Sur face  C o a t i n g  

- Appendix  L ,  S o l v e n t  Meta l  

- Appendix  M ,  F u g i t i v e  Dust  
C lean ing  

E m i  s s i  on Sources 

Speci f y  Appendi x No. 

M a n u f a c t u r i n g  

Faci  1 i t y  

-Appendix N ,  Rubber T i r e  

-Appendix 0 ,  Dry C lean ing  

-Appendi x P , Landf  i 1 1 s 
-Other Appendix 
- Cornpl i ance Time Schedule 

2.  D e s c r i p t i o n  o f  Source (same a s  used on a p p e n d i x ) : P l a n t  2 / 3  - S l o D  Water . 
S to rage  Tank 

3 .  Your i d e n t i f i c a t i o n  f o r  Source (same as used on append ix ) :  2-160 ( F 1 -  608 1 

I ,  be ing  t h e  i n d i v i d u a l  s p e c i f i e d  i n  R u l e  3745-35 -02 (8 )  o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, hereby  ap'ply f o r  a P e r m i t  t o  Operate t h e  a i r  con taminan t  
sou rce (s1  d e s c r i b e d  h e r e i n .  A s  
a r e  s u b m i t t e d  as p a r t  o f  t h i s  

At tachments:  
Appendix E - 2  Terence D .  Hagen 
Emiss ion C a l c u l a t i o n s  D i  r e c t o  r Env i ronmenta l  ComDl  i ance 

Date  
$9 0 0 fL3.1 

'Pursuant  t o  OAC Ru le  3745-35 -02 (8>  ( P e r m i t  t o  O p e r a t e ) .  
Opera t i on  o f  an a i r  con taminan t  source  w i t h o u t  an e f f e c t i v e  p e r m i t  t o  o p e r a t e  i s  
p r o h i b i t e d  t o  3704.05 Oh io  Rev ised Code. Page 1 EPA-3161 



FOR OFFICIAL U S E  ONLY 

Premise  No. / / / 

A p p l i c a t i o n  No. / 

DOE - FEMP 
( F a c i l i t y  Name) 

( t a n k  i d e n t i f i c a t i  o i  
2-160  ( F l  - 608 1 

A P P F N D I  X F - 7  

I N O R G A N I C  MATERIAL S T O R A G E  TANK O R  
STORAGE T A N K  W I T H  C A P A C I T Y  LESS T H A N  40 .000  G ALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number 2'- 160  ( F l - 6 0 8 )  D a t e  I n s t a l l e d  1952 
(month /ye  

2 .  Tank c a p a c i t y :  25.600 g a l  1 ons 

3 .  Tank shape: [ X I  Cy1 i n d r i c a l  [ I R e c t a n g u l a r  
[ 3 S p h e r i c a l  [ 3 O t h e r ,  s p e c i f y  

- -  W id th  18 ' Leng th  _ _ _  4 .  Tank d i m e n s i o n s :  D iamete r  1 5 '  6 "  H e i g h t  

5 .  Tank s h e l l  m a t e r i a l :  [ 3 S t e e l  [ 3 Aluminum [ X I  O t h e r ,  s p e c i f y  S t a i n l e s s  Stee 

6 .  Type o f  t a n k :  [ 3 E x t e r n a l  f l o a t i n g  r o o f  t a n k  
[ I I n t e r n a l  f l o a t i n g  r o o f  t a n k  
[ X I  F i x e d  r o o f  t a n k  
C I V e r t i c a l  c y l i n d r i c a l  t a n k  
[ 1 H o r i z o n t a l  c y l i n d r i c a l  t a n k  
[ 1 P r e s s u r e  t a n k  
C 3 O t h e r ,  s p e c i f y  

7 .  L o c a t i o n  o f  t a n k :  [ X I  Ou tdoors  I 3 I n d o o r s  [ 3 Underground 

8 .  Type o f  f i l l i n g :  [ X I  Sp lash  [ 3 Submerged [ 3 O t h e r ,  s p e c i f y  

9 .  I f  t h i s  t a n k  i s  l o c a t e d  o u t d o o r s  and above g round ,  p r o v i d e  t h e  p a i n t  c o l o r  o f  t h e  t a n k  

C 1 Aluminum ( s p e c u l a r )  [ 3 L i g h t  g r a y  [ 1 Whi te  
[ 3 Aluminum ( d i f f u s e )  [ 1 Medium g r a y  [ X I  O t h e r ,  s p e c i f y  S t a i n l e s s  

C o n d i t i o n  o f  p a i n t :  C 3 Good C 3 Poor 
N / A  

10. If t h i s  t a n k  i s  equ ipped w i t h  o r  ven ted  t o  a vapor  c o n t r o l  sys tem,  comp le te  ( a )  t h r o u g h  
o f  t h i s  i t e m .  None 

a )  Type o f  vapor  c o n t r o l  system 
M a n u f a c t u r e r  Make o r  model 
Da te  i n s t a l l e d  (mon th  and y e a r )  

b )  D a t e  t a n k  was equ ipped  w i t h  o r  ven ted  t o  vapor  c o n t r o l  system (month & y e a r )  

c )  S p e c i f y  t h e  r a t e  o f  e m i s s i o n  o r  p e r c e n t  c o n t r o l  ( b y  w e i g h t )  f o r  any p o l l u t a n t s  b 
c o n t r o l  l e d :  
( . A t t a c h  c a l c u l a t i o n s  and t e s t  d a t a  t o  s u p p o r t  response ,  u n l e s s  p r e v i o u s l y  s u b m i t t e d )  

1 o f  2 



DOE - FEMP 
( F a c i l i t y  Name) 

( t a n k  i d e n t i f i c a t i o n )  
2-160 (Fl-608) 

. C o m p l e t e  t h e  t a b l e  b e l o w  f o r - a n y  p r e s s u r e  o r  vacuum r e l i e f  v e n t  v a l v e .  

P r e s s u r e  Vacuum If p r e s s u r e  r e l i e f  i s  d i s c h a r g e d  t o  a 
TvDe o f  Ven t  V a l v e  S e t t  i n q  S e t t i n g  vaDor c o n t r o l ,  i d e n t i f v  t h e  vaDor c o n t r o l  

None 

. O p e r a t i o n a l  D a t a  ( c o m p l e t e  ( a )  t h r o u g h  ( g )  o f  t h i s  i t e m  f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  be 
s t o r e d .  A t t a c h  a d d i t i o n a l  s h e e t s  i f  n e c e s s a r y . )  

a )  M a t e r i a l  U r a n i u m  c o n t a m i n a t e d  w a s t e w a t e r s  T r a d e  Name None 
D e n s i t y :  8.34 l b s / g a l  o r  - -  " A P I  P r o d u c e r  F E R M C O  

b )  T e m p e r a t u r e  o f  s t o r e d  m a t e r i a l :  A v e r a g e  AMB " F  and Maximum AM6 ' F 
( I f  t e m p e r a t u r e  i s  a p p r o x i m a t e l y  o u t d o o r  a m b i e n t  t e m p e r a t u r e ,  w r i t e  'IAMB".) 

c )  Vapor  p r e s s u r e  o f  s t o r e d  m a t e r i a l  ( C o m p l e t e  i .  i i ,  i i i o f  t h i s  i t e m .  I f  v a p o r  p r e s s u r e  
. i s n o t  known, w r i t e  " u n k n o w n " )  : 

i . )  A c t u a l  v a p o r  p r e s s u r e :  0.2480 p s i a  a t  a v e r a g e  s t o r a g e  t e m p e r a t u r e  
0.3331 p s i a  a t  maximum s t o r a g e  t e m p e r a t u r e  

ii.) R e i d  v a p o r  p r e s s u r e :  A v e r a g e  u n k n  p s i  and minimum-maximum u n k n  - u n k n  p s i  

iii.) I f  m a t e r i a l  s t o r e d  i s  a gas  o r  l i q u i f i e d  g a s ,  p r o v i d e  t h e  p r e s s u r e  a t  w h i c h  i t  
i s  s t o r e d :  N / A  p s i  gage a t  N / A  "F  

d )  T y p e  o f  l i q u i d  o r g a n i c  m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  a n  o r g a n i c  l i q u i d  o t h e r  t h a n  a 
g a s o l i n e ,  f u e l  o i l ,  k e r o s e n e ,  c r u d e  o i l ,  l u b r i c a n t  o r  o t h e r  p e t r o l e u m  l i q u i d ,  answer  t h e  
q u e s t i o n  b e l o w .  1 N / A  

I s  i t  a p h o t o c h e m i c a l l y  r e a c t i v e  m a t e r i a l ?  [ J Yes [ I No. 

e )  T y p e  o f  w a s t e  m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  a w a s t e ,  answer  t h e  q u e s t i o n  b e l o w . )  
N / A  

I s  i t  a h a z a r d o u s  w a s t e ?  I y e s  [ 3 No 
If y e s .  i d e n t i f y  t y p e  ( E P A  h a z a r d o u s  w a s t e  number)  

f )  I n d i c a t e  t h e  y e a r  ( o r  1 2 - m o n t h  p e r i o d )  f o r  i t e m  ( g ) :  1995 

g )  A n n u a l  t h r o u g h p u t  o f  m a t e r i a l :  4.8oo.000. g a l l o n s .  

ompl e t e d  by K i D  K l e e  D a t e  8/28/95 



STORAGE TANK EMISSION REPORT 

The c a i c u l a t i o n s  f o r  uranium emiss ions  a r e  based on k n o w n  d a t a  where p o s s i b l e  a n d  where d a t a  
parameters  i s  u n k n o w n  o r  incomple te .  c o n s e r v a t i v e  v a l u e s  producing a "worst  c a s e "  c o n d i t i o n  
emiss ions  a r e  used.  

The c o n d i t i o n s  used t o  d e t e r m i n e  uranium emissions from t h e  t a n k  a r e  as  f o l l o w s :  

( 1 )  S i n c e  u r a n i u m  does  not  v a p o r i z e  a t  s t o r a g e  c o n d i t i o n s  t h e  only mechanism f o r  uranium 1 
from t h e  t a n k  i s  b y  en t ra inment  i n  t h e  aerosol  o r  mist genera ted  d u r i n g  l i q u i d  s t o r a g e  
t r a n s f e r .  

( 2 )  U r a n i u m  e m i s s i o n s  a r e  determined by m u l t i p l y i n g  t h e  a m o u n t  o f  water l o s t  f r o m  t he  tank 
e n t r a i n m e n t  i n  t h e  a e r o s o l  o r  mist generated dur'l 'ng l i q u i d  s t o r a g e  a n d  t r a n s f e r  by 
emission f a c t o r  determined from l a b o r a t o r y  t e s t s  conducted on Lab sample 0-37. Lab #2-9€ 

( 3 )  The e m i s s i o n  f a c t o r  h a s  been determined t o  be 6 x 1 O - " b  g u l l  o f  s o l u t i o n :  t h e  maxi 
concent ra t ion  o f  u r a n i u m  e n t r a i n e a  i n  the  vapor from a b o i l i n g  s o l u t i o n  o f  9% u r a n y l  n i t r  
as determined by  t h e  l a b o r a t o r y  c2 's ts .  

(4) 

( 5 )  Maximum e m i s s i o n s  a r e  f i v e  t imes t h e  c a l c u l a t e d  a n n u a l  emiss ions .  

Vapor l o s s e s  from t h e  r a n k  'are c a i c u i a t e d  us ing  t h e  TANKS s o f t w a r e  program, v e r s i o n  2 . (  

TANKS PROGRAH 2 .0  
EHISSIONS REPORT . DETAIL FORMAT 
TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 

I d e n t i  f i  c a t i o n  
I d e n t i  f i c a t i o n  No. : TO45 - 9 5  
c i t y :  C i n c i n n a t i  
S t a t e :  OH 
Company : F E RMCO 
Type o f  T a n k :  V e r t i c a l  F i x e d  Roof 

Tank Oimens ions  
S h e l l  H e i g h t  ( f t ) :  , 18  
D i a m e t e r  ( f t ) :  15 
L i q u i d  H e I g h t  ( f t ) :  18  
Avg. L i q u i d  H e l g h t  ( f t ) :  9 
Volume ( g a l l o n s ) :  23797 
T u r n o v e r s :  200 
Ne t  T h r o u g h p u t  ( g a l / y r ) :  4759400 

TANKS PROGRAH 2.0 

LIQUID CONTENTS OF STORAGE TANK 
EHISSIONS REPORT . DETAIL FORHAT 

091 
P 

P a l n t  C h a r a c t e r i s t i c s  
S h e l l  Co lo r /Shade :  A l u m i n u m / D l f f u s e  
S h e l l  C o n d i t i o n :  Good 
Roof Co lo r /Shade :  A l u m i n u m / D l f f u s e  
Roof Cond l  t i o n :  Good 

Roof C h a r a c t e r i s t i c s  
Type : Dome 
H e i g h t  ( f t ) :  1.50 
Rad ius  ( f t )  (Dome R o o f ) :  8.00 
S l o p e  ( f t / f t )  (Cone Roof) :  0.0000 

Vacuum S e t t i n g  ( p s i g ) :  0.00 
P r e s s u r e  S e t t i n g  ( p s i g ) :  0 .oo 

B r e a t h e r  Vent  S e t t i n g s  

M e t e o r o l o g i c a l  Data Used i n  E m i s s i o n  C a l c u l a t l o n s :  Da 
O h l o  

OS 

L i a u i o  
3 a i l y  L i a u i a  ' h r t .  3u lk  Yavor L i a u i a  vaoor  
:mDerature: i d e g  F )  r m o .  YdDOr Pressures I D S J d J  NO). n a S S  Mas: M O I .  8a:i: f o r  Vavor Pressure 

31 *ture/Comvonent Honfh Pug. Min .  Max. :de9 F )  A v q .  Y in .  Max. i i e iqht  F r a c t .  F rac t .  'deiqnt Ca lcu la t ions  .............................................................................................................................................................. 

Wat-?r.Dorne Uranium z o l u t i o n  A l l  53.85 50.5: 67 .18  54 .50  0.2480 0.182'2 0.3331 18.000 18 .00  Oot1on I 



NUS PROGRAM 2.0 
ISSIONS REPORT . DETAIL FORHAT 
TAIL CALCULATIONS (AP-42) 

n u a l  E m i s s i o n  C a l c u l a t i o n s  

a n d i n g  Losses  ( l b ) :  
Vapor Space Volume ( c u  f t ) :  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor Space Expans ion  F a c t o r :  
v e n t e d  Vapor S a t u r a t i o n  F a c t o r :  

Ink Vapor Space Volume 
Vapor Space Volume (cu . f t . 1 :  
Tank D i a m e t e r  ( f t ) :  
Vapor Space Outage ( f t ) :  
Tank S h e l l  H e i g h t  ( f t ) :  
Average L i q u i d  H e i g h t  ( f t ) :  
Roof Outage ( f t ) :  

) o f  Outage (Dome Roo f )  
Roof Outage ( f t ) :  
Dome Rad ius  ( f t ) :  
S h e l l  Rad ius  ( f t ) :  

3por O e n s i t y  
Vapor O e n s i t y  ( l b / c u  f t ) :  
Vapor M o l e c u l a r  Weigh t  ( l b / l b - m o l e ) :  
Vapor P r e s s u r e  a t  D a i l y  Average L i q u i d  
S u r f a c e  Tempera tu re  ( p s i a ) :  
D a i l y  Avg. L i q u i d  S u r f a c e  Temp.(deg. R ) :  
D a i l y  Average Ambient  Temp. ( d e g .  R ) :  
I d e a l  Gas C o n s t a n t  R 

( p s i a  c u f t  / ( l b - m o l e - d e g  R ) ) :  
L i q u i d  B u l k  Tempera tu re  ( d e g .  R ) :  
Tank P a i n t  So1 a r  Abso rp tance  (She1 1 ) : 
Tank P a i n t  S o l a r  Absorp tance  ( R o o f ) :  
D a i l y  T o t a l  S o l a r  i n s o l a t i o n  
F a c t o r  ( B t u / s q f t . d a y ) :  

apor Space Expans ion  F a c t o r  
Vapor Space Expans ion  f a c t o r :  
D a i l y  Vapor Tempera tu re  Range (deg .R) :  
D a i l y  Vapor P r e s s u r e  Range ( p s i a ) :  
B r e a t h e r  Vent  P ress .  S e t t l n g  R a n g e ( p s i a ) :  
Vapor P r e s s u r e  a t  O a t l y  Average L i q u i d  
S u r f a c e  Tempera tu re  ( p s i a ) :  
Vapor P r e s s u r e  a t  D a l l y  Minimum L i q u i d  
S u r f a c e  Tempera tu re  ( p s i a ) :  
Vapor P r e s s u r e  a t  D a i l y  Maximum L i q u i d  
S u r f a c e  Tempera tu re  ( p s i a ) :  
D a l l y  Avg. L i q u i d  S u r f a c e  Temp. ( d e g  R ) :  
D a l l y  Min. L i q u i d  S u r f a c e  Temp. ( d e g  R ) :  
O a i l y  Max. L i q u i d  S u r f a c e  Temp. ( d e g  R ) :  
D a i l y  Ambien t  Temp. Range (de9 .R) :  

09/05/95 
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'0.1421 
2125.62 
9.0008 

0.074684 
0 .E63474 

2125.62 
15 

12.03 
18 
9 

3.03 

3.03 
a 
a 

0.0008 
! 8.000000 

0.248015 

511.57 

10.731 
514.17 
0.60 
0.60 

1160.00 

518.52 

0.074684 
33.31 

0.150928 
0 .OD 

0.248015 

0.182208 

0.333136 - 

518.52 
510.19 
526.85 
19.20 

TANKS PROGRAM 2.0 
EHISSIONS REPORT . DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual E m i s s i o n  C a l c u l a t i o n s  
Vented  Vapor S a t u r a t i o n  F a c t o r  

Vented  Vapor S a t u r a t i o n  F a c t o r :  
Vapor P r e s s u r e  a t  D a l l y  Average L i q u i d  
S u r f a c e  Tempera ture  ( p s i a ) :  
Vapor Space Outage ( f t ) :  

W i t h d r a w a l  Losses  ( l b ) :  
Vapor M o l e c u l a r  Weigh t  ( l b / l b - m o l e ) :  
Vapor P r e s s u r e  a t  D a i l y  Average L i q u i d  
S u r f a c e  Tempera ture  ( p s i a ) :  
Annual  Ne t  Th rougnpu t  ( g a l / y r ) :  
T u r n o v e r  F a c t o r :  
Maximum L i q u i d  Volume ( c u f t ) :  
Maximum L i q u i d  H e i g h t  ( f t ) :  
Tank D iamete r  ( f t ) :  
Work ing  Loss  P r o d u c t  F a c t o r :  

T o t a l  Losses  ( l b ) :  

TANKS PROGRAH 2 . 0  
EHISSIONS REPORT . DETAIL FORMAT 
I N O I V I  DUAL TANK EM ISS ION TOTALS 

09/05/95 
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0.863474 

0.248015 
12.03 

160.1974 
18.000000 

0.24801 5 
4759400 
0.3167 

3181 
18 
15 

1 .OD 

200.34 

09/05/9, 
PAGE 

Annual Emiss ions  Repor t  

Losses ( 1  bs.  1 : 
L i q u t d  C o n t e n t s  S t a n d i n g  W i t h d r a w a l  T o t a l  

W a t e r - b o r n e  Uran ium s o l u t i o n  40.14 160.20 200.34 

T o t a l  : 40.14 160.20 200.34 

_ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - . - - - - - - . - - - - - - - - - - .  

IRAN1 UM EM1 SSIONS. 

-hese c a l c u l a t i o n s  a r e  based on conserva t ive  e s t i m a t e s ,  t he  ac tua l  emissions a r e  expected t o  t 
e s s  t h a n  t hose  ind ica t ed .  

i n n u a l  E m i  s s i  ons: 200 .  3 4  l b  water 1 6 x 10 L = 1.20 E - 0 6  l b  U/year -06 1 b U 
year  I 1000 l b  water I 

laximum Emissions: 1 . 2 0  E - 0 6  l b  U/year x 5 = 6 . 0 1  E - 0 6  l b  U/year 
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* *  ?2OR 
OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE '+ -  

0.0 .  E. - F e r n a l d  Envi  ronmenr,al Manaaernenr M r .  SteDnen M .  Beckman 
Faci  i i t y  Name P r o i n r L  Person t o  Con tac t  

7400 W i  1 l e v  Road P o s t  0 f f i c e  Box 538704 
Faci  1 i t y  Address M a i  1 i ng Address 

Ferna i ci H a m i  1 t o n  45030 C i n c i n n a t i  OH 45253-8704 
C i t y  County Z i p  C i t y  S t a t e  Z i  p 

513/ 5d8 - 3000 5131 648-5264 
T e l  epnone Area Numoer Tel  epnone 

#1431110128- '046 4953 
( A p p l i c a t i o n  no . ,  i f  t h i s  i s  a renewal a p p l i c a t i o n )  S td .  I n d .  Class.  Code 

_ .  1 Compiete and a t t a c h  Eny o f  t h e  f o i l o w i n g  appendices m o s t  a p p r o p r i a t e  t o  t h e  a i r  
con taminan t  sou rce .  I n  a a d i t i o n ,  a compl iance t i m e  schedu le  f o r m  i s  t o  be 
a t t a c h e d  when a p p l i c z b l e .  S ? e c ~  a s  a p p r o p r i a t e  t h e  f o l l o w i n g :  

-Appendix A ,  Process 
-Appendix B ,  F u e l - 3 u r n i n g  ,Equipment 
- Appendix C ,  I n c i  n e r a t o r  
- Appendix D ,  S u r f a c e  C o a t i n g  o r  

P r  i n t j  ng Oper'a t i on 
- X Appendix E ,  S to rage  Tank 
-Appendix H ,  G a s o i i n e  D ispens ing  

-Appendix J ,  Load ing  Rack a t  B u l k  
Fac i  1 i t y  

G a s o i i n e  P l a n t  o r  
Termi na 1 , 

L i n e  o r  P r i n t i n g  L i n e  
- Appendix K ,  S u r i a c e  C o a t i n g  

-Appendix L ,  S o l v e n t  M e t a l  

-Appendix M ,  Fugi  t i  ve Dust 
C 1  ean i  ng 

E m i  s s i  on Sources 

Speci  f y  Appendix No. 

M a n u f a c t u r i n g  

Fac i  1 i t y  

-Appendix N ,  Rubber T i r e  

- Appendix 0 ,  Dry C lean ing  

-Appendix P , Landf  i 1 1 s 
-Other A,ppendi x 
- Compl iance Time Schedule 

2. D e s c r i p t i o n  o f  Source ( s a m e  a s  used on a p p e n d i x 1 : P l a n t  2 /3  - S l o D  Water 
S to rage  Tank 

3 .  Your i d e n t i f i c a t i o n  f o r  Source (same a s  u s e d ' o n  a p p e n d i x ) :  2 - 1 5 8  ( F7F - 601 1 

I ,  b e i n g  t h e  i n d i v i d u a l  s p e c i f i e d  i n  Ru le  3745-35 -02 (8 )  o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code; hereby app ly  f o r  he a i r  con taminan t  
sou rce (s  1 d e s c r i  bed h e r e i n .  As  r e q u i  i t i o n a l  documents 
a r e  s u b m i t t e d  as p a r t  o f  t h i s  a p p l i c a  a t t a c h m e n t s ) :  

A t tachments :  A u t h o r i z e d  S i g n a t u r e '  
Appendix E - 2  Terence D .  H'agen 
Erni  s s i o n  C a l  c u l  a t i o n s  D i  r e c t o  r Env i ronmen ta l  Comol iance 

Date 

'Pursuant  t o  OAC R u l e  3 7 4 5 - 3 5 - 0 2 ( B >  ( P e r m i t  t o  O p e r a t e ) .  
O p e r a t i o n  o f  an a i r  con taminan t  source  w i t h o u t  an e f f e c t i v e  p e r m i t  t o  o p e r a t e  i s  
p r o h i b i t e d  t o  3704.05 Oh io  Rev ised  Code. Page 1 E P A - 3 1 6 1  
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F O R  OFFICIAL USE O N L Y  

Premise  No.-/ / / 
Source No. / 

1.  

2. 

3 .  

4 .  

5 .  

6 .  

7 .  

a .  
9 .  

10 

D O E  - F E M P  
( F a c i  1 i t y  Name) 

( t a n k  i d e n t i f i c a t i o  
F - 6  1 

WE-? 

I N O R G A N l C  M A T E R I A L  STORAGE TANK OR 
STORAGE TANK WITH CAPACITY L E S S  T H A N  40 .000 G ALLONS 

Tank i d e n t i f i c a t i o n :  Name o r  number 2 -158  (F2E-601)  Da te  I n s t a l  1 ed 195 
(mont h /ye 

Tank c a p a c i t y :  25.600 g a l  1 ons 

Tank shape: [ X I  Cy1 i n d r i c a l  [ 3 Rec tangu la r  
[ 3 S p h e r i c a l  [ 3 O t h e r ,  s p e c i f y  

_ -  W id th  ". Tank d i m e n s i o n s :  D iamete r  1 5 '  6" H e i g h t  18 ' Leng th  - - -  

Tank s h e l l  m a t e r i a l :  [ 3 S t e e l  [ 3 Aluminum [ X I  O t h e r ,  s p e c i f y  S t a i n l e s s  S t e e  

Type o f  t a n k :  [ 3 E x t e r n a l  f l o a t i n g  r o o f  t a n k  
[ 3 I n t e r n a l  ' f l o a t i n g  r o o f  t a n k  
[ X I  F i x e d  r o o f  t a n k  
[ 3 V e r t i c a l  c y l i n d r i c a l  t a n k  
[ 1 H o r i z o n t a l  c y l i n d r i c a l  t a n k  
[ 1 P r e s s u r e  t a n k  
[ 1 O t h e r ,  s p e c i f y  

L o c a t i o n  o f  t a n k :  [ X I  Ou tdoors  [ 3 I n d o o r s  [ 3 Underground 

Type o f  f i l l i n g :  [ X I  Sp lash  [ 3 Submerged [ 3 O t h e r ,  s p e c i f y  

I f  t h i s  t a n k  i s  l o c a t e d  o u t d o o r s  and above ground,  p r o v i d e  t h e  p a i n t  c o l o r  of  t h e  tank  

[ 1 Aluminum ( s p e c u l a r )  C 1 L i g h t  g ray  [ 3 W h i t e  
[ I Aluminum ( d i f f u s e )  C 1 Medium g ray  [ X I  O t h e r ,  s p e c i f y  S t a i n l e s s  

C o n d i t i o n  o f  p a i n t :  [ 3 Good [ 3 Poor 

I f  t h i s  tank  i s  equipped w i t h  o r  v e n t e d  t o  a vapor  c o n t r o l  sys tem,  comp le te  ( a )  t h rough  
o f  t h i s  i t e m .  None 

N / A  

a )  Type o f  vapor  c o n t r o l  system 
M a n u f a c t u r e r  
D a t e  i n s t a l l e d  (month and y e a r )  

Make o r  model 

b )  D a t e  tank was equ ipped  w i t h  o r  ven ted  t o  vapor  c o n t r o l  system (month  & y e a r )  - 

c )  S p e c i f y  t h e  r a t e  o f  e m i s s i o n  o r  p e r c e n t  c o n t r o l  (by  w e i g h t )  f o r  any p o l l u t a n t s  b 
c o n t r o l  1 ed : 
( A t t a c h  c a l c u l a t i o n s  and t e s t  d a t a  t o  s u p p o r t  response,  u n l e s s  p r e v i o u s l y  s u b m i t t e d )  



DOE - FEMP 
( F a c i l i t y  Name) 

( t a n k  i d e n t i f i c a t i o n )  
2 - 1 5 8  ( F Z E - 6 0 1 )  

C o m p l e t e  t h e  t a b l e  b e l o w  f o r  any p r e s s u r e  o r  vacuum r e l i e f  v e n t  v a l v e .  

P r e s s u r e  Vacuum I f  p r e s s u r e  r e 1  i e f  i s  d i s c h a r g e d  t o  a 
TvDe o f  Vent  V a l v e  S e t t i n c l  S e t t  i n u  vaDor  c o n t r o l .  i d e n t i f v  t h e  vaDor  c o n t r o l .  

None 

. O p e r a t i o n a l  D a t a  ( c o m p l e t e  ( a )  t h r o u g h  ( g )  o f  t h i s  i t e m  f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  be 
s t o r e d .  A t t a c h  a d d i t i o n a l  s h e e t s  i f  n e c e s s a r y . )  

a )  M a t e r i a l  U r a n i u m  C o n t a m i n a t e d  W a s t e w a t e r s  T r a d e  Name None 
D e n s i t y :  8 . 3 4  l b s / g a l  o r  - -  A P I  P r o d u c e r  F E R M C O  

b )  T-empera tu re  o f  s t o r e d  m a x e r i a l :  A v e r a g e  AMB F and Maximum A M B  F 
( I f  t e m p e r a t u r e  i s  a p p r o x i m a t e l y  o u t d o o r  a m b i e n t  t e m p e r a t u r e ,  w r i t e  " A M B " .  1 

c )  Vapor p r e s s u r e  o f  s t o r e d  m a t e r i a l  ( C o m p l e t e  i , ii, iii o f  t h i s  i t e m .  I f  v a p o r  p r e s s u r e  
i s n o t  known,  w r i t e  "unknown"  ) : 

i . )  A c t u a l  v a p o r  p r e s s u r e :  0 . 2 4 8 0  p s i a  a t  a v e r a g e  s t o r a g e  t e m p e r a t u r e  
0 . 3 3 3 1  p s i a  a t  maximum s t o r a g e  t e m p e r a t u r e  

i i.) R e i d  v a p o r  p r e s s u r e :  A v e r a g e  unkn  p s i  and minimum-maximum u n k n  - unkn  p s i  

iii.) I f  m a t e r i a l  s t o r e d  i s  a g a s  o r  l i q u i f i e d  gas ,  p r o v i d e  t h e  p r e s s u r e  a t  w h i c h  i t  
i s  s t o r e d :  N / A  p s i  gage a t  N / A  ' F  

d )  T y p e  o f  l i q u i d  o r g a n i c  m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  an o r g a n i c  l i q u i d  o t h e r  t h a n  a 
g a s o l i n e .  f u e l  o i l ,  ke rosene ,  c r u d e  o i l ,  l u b r i c a n t  o r  o t h e r  p e t r o l e u m  l i q u i d ,  answer  t h e  
q u e s t i o n  b e l  ow. 1 N / A  

I s  i t  a p h o t o c h e m i c a l l y  r e a c t i v e  m a t e r i a l ?  [ 3 Yes [ 1 No 

e )  T y p e  o f  w a s t e  m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  a w a s t e ,  answer  t h e  q u e s t i o n  b e l o w . )  
N / A  

I s  i t  a h a z a r d o u s  w a s t e ?  [ 3 y e s  [ 3 No 
If y e s ,  i d e n t i f y  t y p e  ( E P A  h a z a r d o u s  w a s t e  number )  

f )  I n d i c a t e  t h e  y e a r  ( o r  1 2 - m o n t h  p e r i o d )  f o r  i t e m  ( g ) :  1995 

g )  Annua l  t h r o u g h p u t  o f  m a t e r i a l :  4 .800.000,  g a l  1 o n s .  

mpl e t e d  by K i D  K l e e  Da'te 8 / 2 8 / 9 5  

2 o f  2 



STORAGE T IK EMlSSlO REPORT 

The c a l c u l a t i o n s  f o r  uranium e T i s s i o n s  i r e  based on known d a t a  w h e r e  p o s s i b l e  and w h e r e  d a t a  
p a r a m e t e r s  i s  unknown o r  i n c o r n o i e t e .  c o n s e r v a t i v e  v a l u e s  p r o d u c i n g  a " w o r s t  c a s e "  c o n d i t i o n  
e m i s s i o n s  a r e  used.  

The c o n d i t i o n s  used  t o  d e t e r m i n e  u r a n i u m  e m i s s i o n s  f r o m  t h e  t a n k  a r e  as f o l l o w s :  

( 1 )  S i n c e  u r a n i u m  d o e s  n o t  v a p o r i z e  a t  s t o r a g e  c o n d i t i o n s  t h e  o n l y  mechanism f o r  u r a n i u m  
f r o m  t h e  t a n k  i s  b y  e n t r 2 i n m e n t  i n  t h e  a e r o s o l  o r  m i s t  g e n e r a t e d  d u r i n g  l i q u i d  s t o r a g e  
t r a n s f e r .  

( 2 )  U r a n i u m  e m i s s i o n s  a r e  a i t e r m i n e a  b y  m u l t i p l y i n g  t h e  amount  o f  w a t e r  l o s t  f r o m  t h e  t a n  
e n t r a i n m e n t  i n  t h e  a e r o s o l  o r  m i s t  g e n e r a t e d  d u r i n g  l i q u i d  s t o r a g e  and t r a n s f e r  b) 
e m i s s i o n  f a c t o r  d e t e r m i n e a  f r o m  l a b o r a t o r y  t e s t s  c o n d u c t e d  on Lab samp le  0 - 3 7 ,  Lab # 2 - 9  

( 3 )  The  e m i s s i o n  f a c t o r  h a s  been d e t e r m i n e d  t o  be 6 x 10" '  gU/1 o f  s o l u t i o n :  t h e  max 
c o n c e n t r a t i o n  o f  u r a n i u m  e n t r a i n e a  i n  t h e  vapor  from a b o i l i n g  s o l u t i o n  o f  9% u r a n y l  n i t  
a s  d e t e r m i n e d  b y  t h e  1 a 3 o r a t o t - y  t e s t s .  

(4) Vapor  l o s s e s  f r o m  t i l e  t a n K  a r e  c a l c u l a t e d  u s i n g  t h e  TANKS s o f t w a r e  p rog ram,  v e r s i o n  2. 

( 5 )  Maximum e m i s s i o n s  a r e  r ^ i S / e  t i m e s  t h e  c a l c u l a t e d  a n n u a l  e m i s , s i o n s .  

TANKS PROGRAM 2.0 

TANK IDENTIFICATION AND PHYSICAL CHARACTERISTICS 
EMISSIONS REPORT . DETAIL FORMAT 

I d e n t i  f i  c a t i o n  
I d e n t i  f 1 c a t i o n  No. : TO46 - 9 5  
CI t y  : C i n c i  n n a t i  
S t a t e :  OH 
Company : FERMCO 
Type o f  Tank: V e r t i c a l  F l x e d  Roof 

Tank D imens ions  
S h e l l  H e i g h t  ( f t ) :  18 
D i a m e t e r  ( f t ) :  i 5  
L i q u i d  H e i g h t  ( f t ) :  18 
Avg. L i q u i d  H e i g h t  ( f t ) :  9 
Volume ( g a l  1 o n s ) :  2 3 7 9 7  
T u r n o v e r s :  200 
Net  T h r o u g h p u t  ( g a l l y r ) :  4 7 5 9 4 0 0  

TANKS PROGRAH 2.0 

LIQUID CONTENTS OF STORAGE TANK 
EHISSIONS REPORT - DETAIL FORMAT 

09 
P 

P a i n t  C h a r a c t e r i s t i c s  . 
She1 1 Co lo r /Shade :  A l u m i n u m / D l f f u s e  
S h e l l  C o n d i t i o n :  Good 
Roof C o l o r / S h a d e :  A 1  urni num/D1 f f u s e  
Roof C o n d i t i o n :  Good 

Roof C h a r a c t e r i  s t i  cs  
Type : Dome 
H e i g h t  ( f t ) :  1 .50  
Rad ius  ( f t )  (Dome R o o f ) :  8.00 
S l o p e  ( f t / f t )  (Cone R o o f ) :  0.0000 

B r e a t h e r  Vent  S e t t i n g s  
. Vacuum S e t t i n g  ( p s i g ) :  0.00 

P r e s s u r e  S e t t i n g  ( p s i g ) :  0.00 

M e t e o r o l o g i c a l  Data Used i n  Emiss ion  C a l c u l a t l o n s :  D i  
Dh lo  

09 
I 
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'ANKS PROGRAM 2.0 
:MISSIONS REPORT . DETAIL FORMAT 
IETAIL CALCULATIONS (AP-42) 

innual  Emiss ion C a l c u l a t i o n s  

j t a n o i n g  Losses ( l b ) :  
Vapor Space Volume ( c u  f t ) :  
Vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor Space Expansion f a c t o r :  
Vented Vapor S a t u r a t i o n  f a c t o r :  

rank Vapor Space Volume 
Vapor Space Volume ( c u  f t  
Tank Diameter  ( f t ) :  
Vapor Space Outage ( f t ) :  
Tank S h e l l  H e i g h t  ( f t ) :  
Average L i q u i d  H e i g h t  ( f t  
Roof Outage ( f t ) :  

l o o f  Outage (Dome Roof)  
Roof Outage ( f t ) :  
Oome Radius ( f t ) :  
S h e l l  Radius ( f t ) :  

l apo r  Oensi t y  
vapor D e n s i t y  ( l b / c u  f t ) :  
Vapor .Molecular  Weight ( 1  b / l  b - m o l e ) :  

.Vapor P ressu re  a t  D a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
O a i l y  Avg. L i q u i d  Sur face Temp.(deg. R ) :  
D a i l y  Average Ambient Temp. (deg.  R ) :  
I d e a l  G a s  Constant  R 

( p s i a  c u f t  / ( l b - m o l e - d e g  R ) ) :  
L i q u i d  B u l k  Temperature (deg. R ) :  
Tank P a i n t  S o l a r  Absorptance (She1 1 ) : 
Tank P a i n t  S o l a r  Absorptance ( R o o f ) :  
D a i l y  T o t a l  So la r  I n s o l a t i o n  
F a c t o r  ( B t u / s q f t o d a y ) :  

Japor Space Expansion f a c t o r  
Vapor Space Expansion f a c t o r :  
D a i l y  Vapor Temperature Range (de9.R) :  
O a i  1 y Vapor Pressure Range ( p s i  a 1 : 
Brea the r  Vent Press.  S e t t i n g  Range(ps ia1:  
Vapor Pressure a t  D a i l y  Average L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor P ressu re  a t  D a i l y  Minimum L i q u i d  
Sur face  Temperature ( p s i a ) :  
Vapor P ressu re  a t  O a i l y  Maximum L i q u i d  
Sur face  Temperature ( p s i a ) :  
O a i l y  Avg. L i q u i d  Sur face Temp. (deg  R ) :  
D a i l y  M in .  L i q u i d  Sur face Temp. (deg  R ) :  
D a i l y  Max. L i q u i d  Sur face Temp. (deg  R ) :  
O a l l y  Ambient Temp. Range (de9.R):  

09/05/95 
PAGE 3 

60.1421 
2125.62 

0 .0008  
0.074684 
0 .a63474 

2125.62 
1 5  

12.03 
18 

9 
3.03 

3.03 
8 
8 

3 .0008  
18.'000000 

0.248015 
518.52 
511.57 

10.731 
514.17 

0.60 
, 0.60 

1160.00 

0.074684 
33.31 

0.150928 
0 .oo  

0.248015 

0.182208 

0.333136 
518.52 
510.19 
526.85 

19.20 

TANKS PROCRAN 2.0 
EMISSIONS. REPORT - DETAIL FORMAT 
DETAIL CALCULATIONS (AP-42) 

Annual Emiss ion C a l c u l a t i o n s  
Vented Vapor S a t u r a t i o n  f a c t o r  
' Vented Vapor S a t u r a t i o n  F a c t o r :  

Vapor P ressu re  a t  D a i l y  Average L i q u i d  
Sur face Temperature ( p s i a ) :  
Vapor Space Outage ( f t ) :  

Withdrawal  Losses ( l b ) :  
Vapor M o l e c u l a r  Weight ( l b / l b - m o l e ) :  
Vapor P ressu re  a t  D a i l y  Average L i q u i d  
Sur face Temperature ( p s i a ) :  
Annual Net Throughput ( g a l / y r ) :  
Turnover f a c t o r :  
Maximum L i q u i d  Volume ( c u f t  1 : 
Maximum L i q u i d  H e i g h t  ( f t ) :  
Tank Diameter ( f t ) :  
Working Loss P roduc t  f a c t o r :  

T o t a l  Losses ( l b ) :  

TANKS PROGRAH 2.0 

INDIVIDUAL TANK EMISSION TOTALS 
EMISSIONS REPORT . DETAIL FORMAT 

09/05/9! 
PAGE ! 

0.8634 74 

0.248015 
12.03 

160.1974 
18.000000 

0.248015 
4759400 

0.3167 
3181 

18 
15 

1 .DO 

200.34 

09/05/0 
PAGE 

Annual Emiss ions Repor t  

Losses ( 1  bs. ) : 
L i q u i d  Con ten ts  S tand ing  Wi thdrawal  T o t a l  

Water-borne Uranium s o l u t i o n  40.-14 160.20 200.3 

To ta l  : 40.14 160.20 200.3 

- _ _ - _ - _ _ _ _ _ _ , _ _ _ _ _ - _ - - _ _ - - - - - - - - - - - - - _ _ _ _ _ _ - _ _ - _ - - - - - - - - - -  

YRANIUM EMISSIONS 

These c a l c u l a t i o n s  a re  based on conserva t ive  es t imates ,  the  actual  emissions a re  expected t o  b 
l e s s  t h a n  those indicated.  

A n n u a l  Emissions: 200.  3 4  l b  w a t e r  I 6 x l b  U L = 1 . 2 0  E - 0 6  l b  U/year 
year  1 . 1 0 0 0  l b  water I 

Maximum Emissions: 1 . 2 0  E - 0 6  l b  U/year x 5 = 6.01  E - 0 6  l b  U/year 


